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(54) DECAHYDRONAPHTHALENE DERIVATIVE 

(57) A decahydronaphthalene derivative represent- 
ed by general formula (I), a liquid-crystal composition 
containing the derivative; and a liquid-crystal element 
containing the composition. The decahydronaphthalene 
derivative, which is a novel compound, can be extremely 
easily produced even on an industrial scale as shown 
in Examples. When added to a base liquid crystal in a 
small amount, the derivative not only widens the nemat- 



ic-phase temperature range but can improve various 
properties of the liquid-crystal material. The derivative 
has excellent compatibility with base liquid crystals cur- 
rently in general use as nematic liquid crystals. There- 
fore, it is suitable for use in various liquid-crystal display 
elements required to operate in a wide temperature 
range and is extremely useful as a material for liquid 
crystals. 
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Description 

TECHNICAL FIELD 

5 [0001] The present invention relates to a decahydronaphthalene derivative, which is a novel liquid crystal compound, 
and a liquid crystal composition containing said derivative. This derivative is useful as a liquid crystal material for 
electrooptical liquid crystal display, and has a wide temperature range in particular. 

BACKGROUND ART 

10 

[0002] Liquid crystal display elements have come to be used in not only clocks and calculators, but also in various 
types of measuring instruments, automobile instrument panels, word processors, Personal Digital Assistants, printers, 
computers and televisions. Typical examples of liquid crystal display methods include TN (twisted nematic) types, STN 
(super twisted nematic) types, DS (dynamic scattering) types, GH (guest host) types and FLC (ferroelectric liquid 
15 crystal) types. In addition, multiplex driving instead of the conventional static driving has become the most common 
type of driving method. Moreover, simple matrix types, and more recently, active matrix types, have come into practical 
use. 

[0003] Liquid crystal materials are required to have various characteristics to accommodate these display and driving 
methods. Although a wide temperature range is extremely important in nearly all cases, this includes that in which the 
20 nematic phase upper limit temperature (T N _,) is sufficiently high, and the melting point (T C . N ) or the smectic-nematic 
transition temperature (T S . N ) is sufficiently low. 

[0004] In addition, co-solubility with other liquid crystal compounds and versatile liquid crystal compositions is also 
important. If this co-solubility was defective, it became necessary to mix extremely many kinds of liquid crystal com- 
pounds in order to avoid the risk of precipitation and phase separation, making compound preparation extremely both- 
25 ersome and making increased costs unavoidable. 

[0005] In addition, a sufficiently low driving voltage is also an important characteristic in many cases, and it is nec- 
essary for the threshold voltage (V th ) to be low in order to accomplish this. 

[0006] In addition, rapid response is also an equally important characteristic, and the viscosity of the liquid crystal 
is required to be as low as possible in order to accomplish this. 
30 [0007] In addition, birefringence (An) is also an important characteristic. Although various values are required ac- 
cording to the display method, a low value is frequently required in the case of liquid crystal devices having a large cell 
thickness for easy manufacturing. 

[0008] Although an extremely large number of liquid crystal compounds have been synthesized in the past in order 
to satisfy these requirements, not all of the problems were able to be solved. Thus, there is a need for a liquid crystal 

35 compound having superior characteristics with respect to each of the above requirements. 

[0009] In general, liquid crystal compounds are formed from a central skeleton (core) portion and side groups (side 
chains and polar groups). There are numerous known examples of the ring structure that composes the core portion, 
such as a 1 ,4-phenylene group (which may be substituted with fluorine) and trans-1 ,4-cyclohexylene group, as well 
as heterocyclic aromatics such as a pyridine-2,5-diyl group and pyrimidne-2,5-diyl group, and saturated heterocyclic 

*o rings such as a dioxane-trans-1 ,4-diyl group and piperidine-1 ,4-diyl group. However, this ring structure is practically 
limited to a 1 ,4-phenylene group (which may be substituted with fluorine), trans-1 ,4-cyclohexylene group and a small 
number of heterocyclic aromatics. However, liquid crystal compounds composed of these ring structures alone are 
currently unable to adequately accommodate the characteristics required of increasingly sophisticated liquid crystal 
compounds. 

45 [0010] Since compounds containing a trans-2,6-trans-decahydronaphthalene group are saturated rings that do not 
contain hetero atoms such as oxygen atoms or nitrogen atoms, in addition to being expected to demonstrate superior 
stability, they are also expected to improve liquid crystal properties. However, there have been few examples of trans- 
2,6-trans-decahydronaphthalene derivatives reported thus far (W. Sucrow and H. Wolter, Chimia, 36, 460 (1982); Mol. 
Cryst. Liq. Cryst., 95, 63 (1983)), and hardly anything is known regarding their characteristics. 

50 

DISCLOSURE OF THE INVENTION 

[0011] The problem to be solved by the present invention is to provide a novel liquid crystal composition in the form 
of a decahydronaphthalene derivative, and to provide a liquid crystal composition suitable for STN or TFT driving that 
55 uses any of these derivatives, has a wide nematic phase temperature range, has a low birefringence, and is able to 
be driven at a low voltage and respond rapidly. 

[0012] In order to solve the above problems, the present invention provides a novel liquid crystal compound in the 
form of a decahydronaphthalene derivative represented by general formula (I). 
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[0013] Invention 1 : A compound represented by general formula (I): 

R ^(E>- L KI^^MH5))h n Z (!) 

(wherein, R and Z may be substituted with a halogen and represent alkyl groups or alkoxy groups having 1-16 carbon 
10 atoms, alkenyl groups having 2-16 carbon atoms, alkenyloxy groups having 3-16 carbon atoms, alkyl groups having 
1-12 carbon atoms substituted with an alkoxy group having 1-10 carbon atoms, hydrogen atoms, fluorine atoms, chlo- 
rine atoms, trifluoromethoxy groups, difluoromethoxy groups, trifluoromethyl groups, 3,3,3-trifluoroethoxy groups, cy- 
ano groups, cyanato groups, hydroxy groups or carboxy groups, m and n may be the same or different and respectively 
and independently represent an integer of 0-2, m+n<3, L and M may be the same or different and respectively and 
15 independently represent -CH 2 CH 2 -, -CH(CH 3 )CH 2 -, -CH 2 CH (CH 3 ) -, -CH 2 0-, -OCH 2 -, -CF 2 0-, -OCF 2 -, -COO-, -OCO-, 
-CH=CH-, -CF=CF-, -C=C-, -0(CH 2 ) 3 -, -(CH 2 ) 3 0-,-(CH 2 ) 4 - or a single bond, rings A and B when present may be the 
same or different and respectively and independently represent a trans-1 ,4-cyclohexylene group in which one CH 2 
group or more than one non-adjacent CH 2 groups in the group may be replaced by -O- or -S-, a 1 ,4-phenylene group 
in which one CH 2 group or more than one non-adjacent CH 2 groups in the group may be replaced by -N=, a 1 ,4-cy- 
20 clohexenylene group, 1 ,4-bicyclo(2,2,2)octylene group, piperidine-1 ,4-diyl group, naphthalene-2,6-diyl group, trans- 
decahydronaphthalene-trans-2,6-diyl group or 1 ,2,3,4-tetrahydronaphthalene-2,6-diyl group, and although these may 
be substituted with a cyano group or halogen, in the case morn represents 2, at least one of the two Lor M present 
represents a single bond; provided that the following cases are excluded: 

25 1 . case in which m and n represent 0, R represents a non-substituted alkyl group, and Z represents a non-substi- 

tuted alkyl group or cyano group; 

2. case in which either m or n represents 1 , the other of m or n represents 0, ring A or ring B when present represents 
a 1 ,4-cyclohexylene group, L or M when present represents a single bond, R or Z bonded to a decahydronaph- 
thalene ring represents a non-substituted alkyl group, and R or Z bonded to a 1 ,4-cyclohexylene group represents 

30 a non-substituted alkyl group, alkoxy group or alkenyloxy group; 

3. case in which either morn represents 1 , the other m or n represents 0, ring A or ring B when present represents 
a 1 ,4-cyclohexylene group, L when present represents -OCO- or M when present represents -COO-, R or Z bonded 
to a decahydronaphthalene ring represents a non-substituted alkyl group, and R or Z bonded to a 1 ,4-cyclohexylene 
group represents a non-substituted alkyl group or cyano group; 

35 4. case in which either morn represents 1 , the other m or n represents 0, ring A or ring B when present represents 

a non-substituted 1 ,4-phenylene group, L when present represents -OCO- or M when present represents -COO-, 
L or M when present represents a single bond, R or Z bonded to a decahydronaphthalene ring represents an alkyl 
group, and R or Z bonded to a 1 ,4-phenylene group represents a non-substituted alkyl group, alkoxy group or 
cyano group; 

40 5. case in which either m or n represents 1 , the other morn represents 0, ring A or ring B when present represents 

a non-substituted 1 ,4-phenylene group, L or M when present represents a single bond, R or Z bonded to a dec- 
ahydronaphthalene ring represents a non-substituted alkoxy group, and R or Z bonded to a 1 ,4-phenylene group 
represents a non-substituted alkyl group; 

6. case in which either m or n represents 1 , the other m or n represents 0, ring A or ring B when present represents 
45 a trans-decahydronaphthalene-trans-2,6-diyl group, L when present represents -OCO-, M when present repre- 
sents -COO- or L or M when present represent a single bond, and R and Z represent non-substituted alkoxy groups; 

7. case in which either m or n represents 1 , the other m or n represents 0, ring A or ring B when present represents 
a non-substituted naphthalene-2,6-diyl group, L when present represents -OCO- or M when present represents 
-COO-, R or Z bonded to a decahydronaphthalene ring represents a non-substituted alkyl group, and R or Z bonded 

50 to a naphthalene-2,6-diyl group represents a non-substituted alkyl group, bromine atom or cyano group, or the 

case in which R or Z bonded to a decahydronaphthalene ring represents a non-substituted alkoxy group, and R 
or Z bonded to a naphthalene-2,6-diyl group represents a non-substituted alkyl group or cyano group; 

8. case in which n represents 2, m represents 0, R represents a non-substituted alkyl group, M when present 
adjacent to a decahydronaphthalene ring represents -COO-, at least one of rings B present represents a non- 

55 substituted 1 ,4-phenylene group, and Z represents a non-substituted alkyl group or bromine atom, or the case in 

which at least one of rings B present represents a pyrimidine-2,5-diyl group, and Z represents a non-substituted 
alkyl group, alkoxy group or cyano group; 

9. case in which m and n represent 1 , ring A represents a trans-decahydronaphthalene-trans-2,6-diyl group or a 



3 
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1 ,4-cyclohexylene group, ring B represents a non-substituted 1 ,4-phenylene group or 1 ,4-cyclohexylene group, L 
represents a single bond, M represents -COO-, -OCO-, -CH 2 0- or -OCH 2 -, and R and Z represent non-substituted 
alkyl groups; and, 

applying similarly to compounds equivalent to the above using combinations of the abbreviations). 
[0014] Invention 2: A compound described in Invention 1 wherein, ring A and ring B when present respectively and 
independently represent a 1 ,4-phenylene group, naphthalene-2,6-diyl group, 1 ,2,3,4-tetrahydronaphthalene-2 p 6-diyl 
group, trans-1 ,4-cyclohexylene group or decahydronaphthalene-2,6-diyl group that may be substituted with fluorine 
atom(s). 

[0015] Invention 3: A compound described in Invention 1 wherein, ring A or ring B when present respectively and 
independently represent a 1 ,4-phenylene group or trans-1 ,4-cyclohexylene group that may be substituted with fluorine 
atom(s). 

[0016] Invention 4: A compound described in Invention 1 wherein, L and M when present represent -CH 2 CH 2 -, 
-CH 2 0-, -OCH 2 - : -CF 2 0-, -OCF 2 -, -COO-, -OCO-, -CF=CF- or a single bond. 

[0017] Invention 5: A compound described in Invention 1 wherein, L or M represents a single bond. 
[0018] Invention 6: A compound described in Invention 1 wherein, L and M represent single bonds. 
[0019] Invention 7: A compound described in Invention 1 wherein, 1 < m + n < 2. 

[0020] Invention 8: A compound described in Invention 1 wherein, R represents an alky] group, alkoxy group, alkenyl 
group or alkenyloxy group having 1-12 carbon atoms. 

[0021] Invention 9: A compound described in Invention 1 wherein Z represents a halogen atom or an alkyl group, 
alkoxy group, alkenyl group, alkenyloxy group or cyano group having 1-12 carbon atoms. 

[0022] Invention 10: A compound described in Invention 1 wherein, R represents an alkyl group or alkenyl group 
having 1-12 carbon atoms, m represents 1 , n represents 1 , ring A represents a trans-1 ,4-cyclohexylene group, ring B 
represents a 3-fluoro-1 ,4-phenylene group or 3,5-dif luoro-1 ,4-phenylene group, L and M represent single bonds, and 
Z represents a fluorine atom, chlorine atom, trifluoromethoxy group, difluoromethoxy group, trifluoromethyl group, 
3,3,3-trifluoroethoxy group or cyano group. 

[0023] Invention 11 : A compound described in Invention 1 wherein, R represents an alkyl group or alkenyl group 
having 1 -1 2 carbon atoms, m represents 0, n represents 1 , ring B represents a 3-fluoro-1 ,4-phenylene group or 3,5-di- 
fluoro-1 ,4-phenylene group, M represents a single bond and Z represents a fluorine atom, chlorine atom, trifluorometh- 
oxy group, difluoromethoxy group, trifluoromethyl group, 3,3,3-trifluoroethoxy group or cyano group. 
[0024] Invention 1 2: A compound described in Invention 1 wherein, R and Z represent alkyl groups or alkenyl groups 
having 1-12 carbon atoms, m and n represent 1 , rings A and B represent 1 ,4-phenylene groups or trans-1 ,4-cyclohex- 
ylene groups, and L and M represent single bonds. 

[0025] Invention 13: A compound described in Invention 1 wherein, R and Z represent alkyl groups or alkenyl groups 
having 1-12 carbon atoms, at least one of R or Z represents an alkenyl group, m represents 1 , n represents 0, rings 
A and B represent 1 ,4-phenylene groups or trans-1 ,4-cyclohexylene groups, and L represents a single bond. 
[0026] Invention 14: A compound represented by general formula (II) : 



(wherein, R 4 represents an alkyl group, alkoxy group, alkenyl group, alkenyloxy group or alkoxyalkyl group, L 1 repre- 
sents -CH 2 CH 2 -, -CH(CH3)CH 2 -, -CH 2 CH (CH 3 )-, -CH 2 0-, -OCH 2 -, -CF 2 0-, -OCF 2 -, -COO-, -OCO-, -CH=CH-, 
-CF=CF-, -C=C-, -0(CH 2 ) 3 -, -(CH 2 ) 3 0-, -(CH 2 ) 4 - or a single bond, R 4 represents an alkenyl group, alkenyloxy group 
or alkoxyalkyl group when L 1 represents a single bond, ring A and m are the same as defined in general formula (I), 
and the decahydronaphthalene ring has a trans form). 

[0027] Invention 15: A production method of general formula (II) described in Invention 14 including: reducing a 
compound represented by general formula (ll-A): 
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(wherein, R 4 is the same as previously defined in general formula (II), ring E represents a 1 ,4-phenylene group or 
trans-1 ,4-cyclohexylene group, L and m are the same as previously defined in general formula (I), and the decahydro- 
naphthalene ring has a trans form), and oxidizing the hydroxyl group as necessary. 
[0028] Invention 16: A compound represented by general formula (V-1) or general formula (V-2): 



IT 




U 2 (V-1) 



(V-2) 



(wherein, U1 and U 2 respectively and independently represent an oxygen atom or the following structure: 



(CH 2 ) k 



(wherein, k represents an integer from 1 to 7), L is the same as previously defined in general formula (I), and the 
decahydronaphthalene ring has a trans form). 

[0029] Invention 1 7: A production method of general formula (V-1) or general formula (V-2) described in Invention 
16 including: converting a compound represented by general formula (V-1 A) or general formula (V-2A): 



O (V-2A) 



(wherein, k is the same as previously defined in general formula (V-1) or general formula (V-2), and L is the same as 
previously defined in general formula (I)) into an enamine using a secondary amine, and reacting it with methyl vinyl 
ketone to obtain a compound represented by general formula (V-1B) or general formula (V-2B) 



(CH 2 ) k 




O (V-1B) 




O (V-2B) 



(wherein, k is the same as previously defined in general formula (V-1) or general formula (V-2), and L is the same as 
previously defined in general formula (I)) followed by reductive hydrogenation. 

[0030] Invention 18: A production method of general formula (V-1) described in Invention 16 including: reducing a 
compound represented by formula (V-1C): 



HO 




OH (V-1C) 



oxidizing the hydroxyl groups as necessary, and protecting the carbonyl groups as necessary. 

[0031] Invention 19: A production method of general formula (V-2) described in Invention 16 including: reducing a 
compound represented by general formula (V-2C): 
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(V-2C) 



(wherein, although ring G represents a cyclohexane ring or benzene ring, a single bond(s) of the cyclohexane ring may 
be replaced by double bond(s), and although rings F and H respectively and independently represent the following 
structures: 



(wherein, U 1 is the same as previously defined in general formula (V-1) or general formula (V-2)), a single bond(s) of 
the cyclohexane ring may be replaced by double bond(s)), oxidizing the hydroxyl group as necessary, and further 
protecting the carbonyl group as necessary. 

[0032] Invention 20: A production method of general formula (V-1 a) : 



(wherein, k is the same as previously defined in general formula (V-1) or general formula (V-2)), which is one of the 
structures of genera! formula (V-1) described in Invention 16, including monoacetalation of a compound represented 
by general formula (V-1D) : 



[0033] Invention 21 : A liquid crystal composition containing a compound described in any of Inventions 1 through 13. 
[0034] Invention 22: A liquid crystal device having for its constituent feature the liquid crystal composition described 
in Invention 14. 

[0035] Invention 23: An active matrix drive, liquid crystal device that uses the liquid crystal composition described in 
Invention 14. 

[0036] Invention 24: A super twisted nematic liquid crystal device that uses the liquid crystal composition described 
in Invention 14. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0037] The following provides a detailed explanation of the present invention. A compound of general formula (I) 
provided in the present invention is preferably of the form described below. 

[0038] In general formula (I), although R and Z represent alkyl groups or alkoxy groups having 1 -1 6 carbon atoms, 
alkenyl groups having 2-16 carbon atoms, alkenyloxy groups having 3-16 carbon atoms, alkyl groups having 1-12 
carbon atoms substituted with alkoxy group(s) having 1-10 carbon atoms, hydrogen atoms, fluorine atoms, chlorine 
atoms, trifluoromethoxy groups, difluoromethoxy groups, trifluoromethyl groups, 3,3,3-trifluorethoxy groups, cyano 
groups, cyanato groups, hydroxyl groups or carboxyl groups, which may be substituted with halogen(s), a straight 
chain alkyl group having 1-12 carbon atoms or a straight chain alkenyl group having 2-12 carbon atoms is preferable, 
a straight chain alkyl group having 1 -7 carbon atoms or a straight chain alkenyl group having 2-7 carbon atoms is more 
preferable, and the following structures are particularly preferable for R in the case of a straight chain alkenyl group: 
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(wherein, the right side is linked to a ring); a structure similar to that in R is preferable for Z in the case the dielectric 
anisotropy of the compound is near 0 or negative, and a fluorine atom, chlorine atom, trifluoromethoxy group, difluor- 
omethoxy group, trifluoromethyl group, 3,3,3-trifluoroethoxy group or cyano group is preferable, a fluorine atom, trif- 
luoromethoxy group or cyano group is more preferable, and a fluorine atom or cyano group is particularly preferable 
for Z in the case the dielectric anisotropy of the compound is positive. Although m and n respectively and independently 
represent an integer from 0 to 2 and satisfy m + n < 3, they are preferably respectively and independently 0 or 1 , and 
more preferably satisfy 1 < m + n < 2. Ring A and ring B when present may be the same or different, represent a trans- 
1 ,4-cyclohexylene group wherein one CH 2 group or more than one adjacent CH 2 groups in the group may be replaced 
by-O-or-S-, or a 1 ,4-phenylene group, 1 ,4-cyclohexenylene group, 1 ,4-bicylo(2,2,2)octylenegroup, piperidine-1 ,4-diyl 
group, naphthalene-2,6-diyl group, trans-decahydronaphthalene-trans-2,6-diyl group or 1 ,2,3,4-tetrahydronaphtha- 
lene-2,6-diyl group wherein one CH group or more than one adjacent CH groups in the group may be replaced by -N=, 
and although these may be substituted with a cyano group or halogen, a 1 ,4-phenylene group or trans-1 ,4-cyclohex- 
ylene group that may be substituted with halogen is preferable, a trans-1 ,4-cyclohexylene group is more preferable for 
ring A, and a 1 ,4-phenylene group, 3-fluoro-1 ,4-phenylene group, 3,5-difluoro-1 ,4-phenylene group or trans-1 ,4-cy- 
clohexylene group is more preferable for ring B. Although L and M when present may be the same or different, and 
represent -CH 2 CH 2 -, -CH(CH 3 )CH 2 -, -CH 2 CH (CH 3 )-, -CH 2 0-, -OCH 2 -, -CF 2 0-, -OCF 2 -, -COO-, -OCO-, -CH=CH-, 
-CF=CF-, -C=C-, -0(CH 2 ) 3 -, -(CH 2 ) 3 0-, -(CH 2 ) 4 - or a single bond, -CH 2 CH 2 - or a single bond is preferable for L while 
a single bond is particularly preferable, and -COO-, -OCO-, -CH 2 CH 2 -, -C =C- or a single bond is preferable for M, 
while a single bond is particularly preferable. 

[0039] As has been described above, although the compound of general formula (I) includes an extremely large 
number of types of compounds according to the selection of its R, ring A, ring B, L, M, m, n andZ, each of the compounds 
represented by general formulas (laa) through (Ihx) below is particularly preferable. 
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QVf (laa) 




0>- F < lab > 




QV-F (lac) 





Q\_OCF 3 (lae) 




Qr OCF 3 dao 




0)~ CN < la 9> 




QV.CN (lah) 




QV.CN (lai) 



F 





QV-CN (las) 




QVcn (lat) 




Q)-CN (lau) 

F 






0>~ F (la*) 
F 

Q^-OCF 3 (lam) 




Q^OCF 3 < lan > 




Q^OCFa (lao) 




0^ CN < la P> 





^>-CN (lar) 



50 



55 
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(wherein, although R is the same as previously defined in formula (I), a straight chain alky! group having 1-7 carbon 
atoms or a straight chain alkenyl group of the structure shown below is preferable, and although R 1 represents an 
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alkenyl group having 2-16 carbon atoms, the following structure is preferable): 




(wherein, the right side is linked to a ring). 

[0040] The following forms are particularly preferable for the compound of general formula (V-1 ) or general formula 
(V-2) provided in the present invention: 




(wherein, R 1 is the same as previously defined, and the decahydronaphthalene ring represents the trans form); and, 
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(wherein, although R is the same as previously defined in formula (I), a straight chain alkyl group having 1-7 carbon 
atoms or a straight chain alkenyl group having the following structure is preferable, R is the same as previously defined, 
and the decahydronaphthalene ring represents the trans form). 

[0041] A compound of general formula (I) can be produced based on the steps indicated below. In addition, the 
production method of the compound of general formula (I) is not limited to the production examples described below. 

1 . Synthesis of General Formula (I) - 1 

1-1 Synthesis of General Formula (laf) from General Formula 
[0042] 

(laa) and General Formula (Ibf) from General Formula 

(Iba) in which R is an Alkyl Group, Alkoxy Group or Alkoxyalkyl Group 

[0043] After reacting a decahydronaphthalene derivative represented by general formula (lla): 



(lla) 



(wherein, R 2 represents an alkyl group, alkoxy group or alkoxyalkyl group, ring A, m and L are the same as previously 
defined in general formula (I), and the decahydronaphthalene ring has a trans form) with organometallic reagent (III): 



Z 1 (III) 



(wherein, Z 1 represents an alkyl group, alkoxy group, alkyl group substituted with an alkoxy group, hydrogen atom, 
fluorine atom, chlorine atom, trifluoromethoxy group, difluoromethoxy group, trifluoromethyl group or 3,3,3-trifluor- 
oethoxy group, Z 2 , Z 3 and Z 4 respectively and independently represent a hydrogen atom, fluorine atom or chlorine 
atom, W represents MgX (wherein, X represents a chlorine atom, bromine atom or iodine atom), a metal atom such 
as Li, B(OH) 2 or SiF(CH 3 ) 2 , and these can be easily prepared from the corresponding halogenated benzene derivative), 
by dehydrating in the presence of acid catalyst, octahydronaphthalene derivative (IV): 




(wherein, R 2 , L, Z 1 , Z 2 , Z 3 , Z 4 , ring A and m are the same as previously defined, and the 9,10 positions of the octahy- 
dronaphthalene ring have trans forms) is obtained. By hydrogenating the double bond of the octahydronaphthalene 
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ring and isomerizing in the presence of alkaline catalyst as necessary, (IA-1 ), which includes general formula (laf) from 
general formula (laa) and general formula (Ibf) from general formula (Iba) : 




(wherein, R 2 , L, Z 1 , Z 2 , Z 3 , Z 4 , ring A and m are the same as previously defined, and decahydronaphthalene ring has 
a trans form) can be produced. 

1-2 Synthesis of General Formula (laf) from General Formula 
[0044] 

(laa) and General Formula (Ibf) from General Formula 
(Iba) in which R is an Alkenyl Group 

[0045] After reacting a decahydronaphthalene derivative represented by formula (V-1 b) or general formula (V-2b): 



QC^)=o (v-ib) OCV L 

(wherein, L is the same as previously defined in general formula (I), and the decahydronaphthalene ring has a trans 
form) with organometallic reagent (III), by dehydrating in the presence of acid catalyst and re-converting to acetal, 
general formula (Via) or general formula (Vib): 




(wherein, L, Z 1 , Z 2 , Z 3 and Z 4 are the same as previously defined, and the 9,10 positions of the octahydronaphthalene 
ring have trans forms) is obtained. After hydrogenating the double bond of the octahydronaphthalene ring and isomer- 
izing in the presence of alkaline catalyst as necessary followed by deacetalization, general formula (Vila) or general 
formula (Vllb) : 




O (V-2b) 
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(Vila) 



°0 




(wherein, L, Z 1 , Z 2 , Z 3 and Z 4 are the same as previously defined, and the 9,1 0 positions of the octahydronaphthalene 
ring have trans forms) is obtained. After then reacting this with Wittig's reagent (VIII), 



Ph 3 P=CHOCH 3 



(VIII) 



it was acid hydrolyzed and isomerized to the trans form using base followed by repeating reaction of (VIII) and acid 
hydrolysis to obtain alkanal derivative (IX): 



hco - (ch HO-v 




(wherein I represents an integer of 0 or greater, m, L, Z 1 , Z 2 , Z 3 and Z 4 are the same as previously defined, and the 
decahydronaphthalene ring has a trans form). After reacting this with general formula (X): 



Ph 3 P=CHFT 



(X) 



(wherein, R 3 represents a hydrogen atom or alkyl group that may be substituted with one or more fluorine atoms or 
alkoxy groups), by isomerizing the double bond to the trans conformation using a benzene sulfinate and so forth as 
necessary, decahydronaphthalene derivative (IA-2), in which R of general formula (laf) from general formula (laa) and 
general formula (Ibf) from general formula (Iba) represents an alkenyl group: 



<CH 2 ),. 



■o- 




(•A-2) 



(wherein, I represents an integer of 0 or greater, R 3 , m, L, Z 1 , Z 2 , Z 3 and Z 4 are the same as previously defined, and 
the decahydronaphthalene ring has a trans form), can be produced. In addition, by reducing alkanal derivative (IX) to 
obtain an alcohol derivative and then converting this to an alkoxide followed by reacting the alkyl halide, a compound 
can be produced wherein, in general formula (I), n is 1 , ring C is a 1 ,4-phenylene group, and R is an alkoxy group, etc. 
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1-3 Synthesis of General Formula (lao) from General Formula 
[0046] 

(laj) and General Formula (Ibo) from General Formula 
(Ibj) 

[0047] After reacting Wittig's reagent (VIII) with general formula (Ha), by acid hydrolyzing, isomerizing to the trans 
form using base, again reacting with (VIII) and repeating acid hydrolysis, and reacting general formula (III) with alkanal 
derivative (XI): 



(wherein, R2, L, ring A and m are the same as previously defined, and the decahydronaphthalene ring has a trans 
form), followed by dehydrating in the presence of acid catalyst, decahydronaphthalene derivative (XII): 




(XII) 



(wherein, R 2 , L, Z 1 , Z 2 Z 3 , Z 4 , ring A and m are the same as previously defined, and the decahydronaphthalene ring 
has a trans form) is obtained. By hydrogenating the double bond, (IA-3), which includes general formula (lao) from 
general formula (laj) and general formula (Ibo) from general formula (Ibj): 




(IA-3) 



(wherein, R 2 , L, Z 1 , Z 2 Z 3 , Z 4 , ring A and m are the same as previously defined, and the decahydronaphthalene ring 
has a trans form) can be produced. 

1-4 Synthesis of General Formula (lai) from General Formula 
[0048] 

(lag), General Formula (lar) from General Formula (lap), 
General Formula (Ibi) from General Formula (Ibg) and 
General Formula (Ibr) from General Formula (Ibp) 



[0049] After either direct bromination or iodination or lithionation with alkyl lithium of a phenyldecahydronaphthalene 
derivative represented by general formula (XIII) for which the synthesis method has already been described: 
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(XIII) 

Z 3 

(wherein, R, L, Z 2 Z 3 , Z 4 , ring A and m are the same as previously defined, M 1 represents a single bond or an alkylene 
group having 1-4 carbon atoms, and the decahydronaphthalene ring has a trans form), by reacting with bromine or 
iodine, decahydronaphthalene derivative (XIV): 



M'-^^-Z 5 (XIV) 
Z 3 



(wherein, Z 5 represents a halogen atom such as bromine or iodine, R, L, Z 2 , Z 3 , Z 4 , ring A and m are the same as 
previously defined, M 1 represents a single bond or alkylene group having 1 -4 carbon atoms, and the decahydronaph- 
thalene ring has a trans form) can be produced. 
[0050] Organometallic reagent (XV): 



R *K^^^ L )"C^ (xv) 



(wherein, W 1 represents a metal such as MgBr, Mgl or Li or a metal-containing group, R, L, Z 2 , Z 3 , Z 4 ring A and m 
are the same as previously defined, M 1 represents a single bond or an alkylene group having 1-4 carbon atoms, and 
the decahydronaphthalene ring has a trans form) is produced by reacting a metal such as magnesium with general 
formula (XIV) or by converting general formula (XIII) to the trans-metal using an organometallic reagent such as alky I 
lithium. By reacting this with carbon dioxide, a benzoic acid derivative represented by general formula (XVI): 



21 z 2 



V\ — f /m\ — ( y M i_/QV_c0 2 H (XVI) 



(wherein, R, L, Z 2 , Z 3 , Z 4 , ring A and m are the same as previously defined, M 1 represents a single bond or an alkylene 
group having 1-4 carbon atoms, and the decahydronaphthalene ring has a trans form) is obtained. After converting 
this to an acid halide with a halogenating agent such as thionyl halide. by reacting with ammonia to convert an acid 
amide and then dehydrating, general formula (IA-4), which includes general formula (lai) from general formula (lag), 
general formula (lar) from general formula (lap), general formula (Ibi) from general formula (Ibg) and general formula 
(Ibr) from general formula (Ibp): 
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Z 3 



(wherein, R, L, Z 2 , Z 3 , Z 4 , ring A and m are the same as previously defined, M 1 represents a single bond or an alkenyl 
group having 1-4 carbon atoms, and the decahydronaphthalene ring has a trans form) can be produced. 

1-5 Production of General Formula (lau) from General Formula 

[0051] 

(las) and General Formula (Ibu) from General Formula 
(lbs) 

[0052] After acid chloridation of general formula (XVIII): 




C0 2 H (XVIII) 



(wherein, R 4 represents an alkyl group, alkenyl group, alkoxy group or alkoxyalkyl group, L, ring A and m are the same 
as previously defined, and the decahydronaphthalene ring has a trans form), obtained by reacting an oxidant such as 
silver oxide with general formula (XVII) obtained in the production process of general formula (XI) for which the pro- 
duction method has been already described: 




CHO (XVII) 



(wherein, R 4 represents an alkyl group, alkenyl group, alkoxy group or alkoxyalkyl group, L, ring A and m are the same 
as previously defined, and the decahydronaphthalene ring has a trans form), by reacting with a compound of general 
formula (XIX): 



(XIX) 



(wherein, Z is the same as previously described in general formula (I), and Z 2 , Z 3 and Z 4 are the same as previously 
defined), general formula (IA-5), which includes general formula (lau) from general formula (las) and general formula 
(Ibu) from general formula (lbs): 
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R ~^^^ L ^^ (IA-5) 

Z 3 

(wherein, R 4 L, Z 2 Z 3 , Z 4 ring A and m are the same as previously defined, Z is the same as previously described in 
general formula (I), and the decahydronaphthalene ring has a trans form), can be produced. 

1-6 Production from General Formula (lei) from General Formula 

[0053] 

(lea) and General Formula (leu) from General Formula 
(lem) 

[0054] General formula (IA-6), which includes general formula (lei) from general formula (lea) and general formula 
(leu) from general formula (lem) : 

Z? 2? 

(wherein, R 4 L, Z 1 , Z 2 , Z 3 , Z 4 ring A and m are the same as previously defined, Z 2 , Z 3 and Z 4 may be the same or 
different, and the decahydronaphthalene ring has a trans form), can be produced by reacting general formula (III) with 
general formula (XIV), for which the production method has already been described, in the presence of transition metal 
catalyst. 

1-7 Synthesis of General Formula (Idi) from General Formula (Ida) 

[0055] General formula (IA-7), which includes general formula (Idi) from general formula (Ida); 

Z 3 Z 3 

(wherein, R 4 , L, Z 2 , Z 3 , Z 4 , ring A and m are the same as previously defined, Z 2 , Z 3 and Z 4 may be the same or different, 
and the decahydronaphthalene ring has a trans form), can be produced using the method described in 1-4 and a 
phenyldecahydronaphthalene derivative represented by general formula (IA-6a) for which the synthesis method has 
already been described: 

z 3 z 3 

27 



EP1 108 700 A1 



(wherein, R 4 , L, Z 1 , Z 2 , Z 3 , Z 4 , ring A and m are the same as previously defined, Z 2 , Z 3 and Z 4 may be the same or 
different, and the decahydronaphthalene ring has a trans form). 

1-8 Production of General Formula (Idu) from General Formula (Idm) 

[0056] By converting general formula (XVIII), for which the production method has already been described, into an 
acid chloride followed by reacting with a compound of general formula (XX): 



10 




(XX) 



20 



25 



(wherein, Z, Z 2 Z 3 Z 4 ring A and m are the same as previously defined, and the plurality of Z 2 , Z 3 and Z 4 may be the 
same or different), general formula (IA-8), which includes general formula (Idu) from general formula (Idm): 




(IA-8) 



30 



(wherein, Ft 4 , L, Z, Z 2 , Z 3 Z 4 , ring A and m are the same as previously defined, the plurality of Z 2 , Z 3 and Z 4 may be 
the same or different, and the decahydronaphthalene ring has a trans form) can be produced. 

1-9 Production of General Formula (ler) from General Formula (lea) 

[0057] General formula (IA-9), which includes general formula (ler) from general formula (lea) : 




Z 1 (IA-9) 



(wherein, R 4 , L, Z 1 , Z 2 , Z 3 Z 4 ring A and m are the same as previously defined, the plurality of Z 2 , Z 3 and Z 4 may be 
the same or different, and the decahydronaphthalene ring has a trans form), can be produced by reacting general 
45 formula (XXI): 



50 



HC= 



(XXt) 



(wherein, Z 1 , Z 2 , Z 3 and Z 4 are the same as previously defined) with general formula (XIV), for which the production 
method has already been described, in the presence of transition metal catalyst. 
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1-10 Production of General Formula (Iff) from General Formula (Ifa), General Formula (Ifo) from General Formula (Ifj) 
and General Formula (Iry) from General Formula (Irm) 

[0058] After reacting an organometallic reagent (XXII): 




(XXII) 



(wherein, X 1 , X 2 , X 3 , X 4 and X 5 respectively and independently represent a hydrogen atom, fluorine atom or chlorine 
atom, and W and Z 1 are the same as previously defined) with a decahydronaphthalene derivative represented by 
general formula (Ma), by then dehydrating in the presence of acid catalyst, hydrogenating the double bond of the oc- 
tahydronaphthalene ring, and isomerizing in the presence of alkaline catalyst as necessary, (IA-10), which includes 
general formula (Iff) from general formula (Ifa), general formula (Ifo) from general formula (Ifj) and general formula (Iry) 
from general formula (Irm): 




7> (IA-10) 



(wherein, R 2 , L, X 1 , X 2 , X 3 , X 4 , X 5 , Z 1 , ring A and m are the same as previously defined, and the decahydronaphthalene 
ring has a trans form), can be produced. 

1 -11 Synthesis of General Formula (Ifi) from General Formula (Ifg) and General Formula (Ifr) from General Formula (Ifp) 
[0059] After demethoxyating general formula (XXIII), for which the synthesis method has already been described: 




OCH 3 (XXIII) 



(wherein, R 2 , L, X 1 , X 2 , X 3 , X 4 , X 5 , ring A and m are the same as previously defined, and the decahydronaphthalene 
ring has a trans form) using hydrobromic acid and so forth to obtain phenol derivative (XXIV): 



V_/ ^Q^_OH (XXIV) 
X 3 



(wherein, R 2 , L, X 1 , X 2 , X 3 , X 4 , X s , ring A and m are the same as previously defined, and the decahydronaphthalene 
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ring has a trans form), and converting to an elimination group by allowing p-toluene sulfonyl chloride or trif luoromethane 
sulfonic acid anhydride to act on this, by reacting with potassium cyanate and so forth in the presence of transition 
metal catalyst, general formula (IA-11), which includes general formula (Ifi) from general formula (Ifg) and general 
formula (Ifr) from general formula (Ifp): 



(wherein, R 2 , L, X 1 , X 2 , X 3 , X 4 , X 5 , ring A and m are the same as previously defined, and the decahydronaphthalene 
ring has a trans form), can be produced. Here, a palladium complex or nickel complex is preferable for the transition 
metal catalyst. 

1-12 Synthesis of General Formula (Igp) from General Formula (Iga) 

[0060] After reducing decahydronaphthalene derivative (II) to obtain alcohol derivative (XXV): 



(wherein, R 2 , L, ring A and m are the same as previously defined, and the decahydronaphthalene ring has a trans 
form), by either reacting this with a halogenating agent, p-toluene sulfonyl chloride or trifluoromethane sulfonic acid 
anhydride, a compound represented by general formula (XXVI): 



(wherein, V represents a bromine or iodine halogen atom or an elimination group such as a p-toluene sulfonyloxy group 
or a trifluoromethane sulfonyloxy group, R 2 , L, ring A and m are the same as previously defined, and the decahydro- 
naphthalene ring has a trans form) is obtained. By then reacting this compound with a metal such as magnesium or 
alkyl lithium and so forth, organometallic reagent (XXVII): 



(wherein, W, R 2 , L, ring A and m are the same as previously defined, and the decahydronaphthalene ring has a trans 
form) is prepared, and after reacting this with 1 ,2,3,4-tetrahydronaphthalene-2-one derivative (XXVIII): 






V (XXVI) 
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(wherein, X 1 , X 2 , X 3 and Z 1 are the same as previously defined), by dehydrating in the presence of acid catalyst to 
obtain 1 ,2-dihydronaphthalene derivative followed by hydrogenating the double bond of the 1 ,2-dihydronaphthalene 
ring, general formula (IA-12), which includes general formula (Igp) from general formula (Iga): 




(wherein, R 2 , L, X 1 , X 2 , X 3 , Z 1 , ring A and m are the same as previously defined, and the decahydronaphthalene ring 
has a trans form), can be produced. 

1-13 Synthesis of General Formula (Igt) from General Formula (Igq) 

[0061] General formula (IA-13), which includes general formula (Igt) from general formula (Igq): 




(wherein, R 2 , L, X 1 , X 2 , X 3 , ring A and m are the same as previously defined, and the decahydronaphthalene ring has 
a trans form), can be produced by using the method described in 1-4 and a phenyldecahydronaphthalene derivative 
represented by general formula (IA-12a), for which the synthesis method has already been described: 




(wherein, R 2 , L, X 1 , X 2 , X 3 , ring A and m are the same as previously defined, and the decahydronaphthalene ring has 
a trans form). 

1-14 Synthesis of General Formula (Id) from General Formula (Icj) and General Formula (lex) from General Formula 
(lev) 

[0062] After reacting organometallic reagent (XXVII) with formula (XXIX): 



by preparing general formula (XXX): 
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(XXX) 



(wherein, R 2 , L, ring A and m are the same as previously defined, and the octahydronaphthalene ring has a trans form) 
by dehydrating in the presence of acid catalyst, hydrogenating the double bond and removing the protection of the 
carbonyl groups under acidic conditions, general formula (XXXI): 



R 2 



O (XXXI) 



(wherein, R 2 , L, ring A and m are the same as previously defined, and the octahydronaphthalene ring has a trans form) 
is obtained. After reacting this with organometallic reagent (III), by dehydrating in the presence of acid catalyst, hydro- 
genating the double bond of the octahydronaphthalene ring and isomerizing in the presence of alkaline catalyst as 
necessary, (IA-1 4), which includes general formula (Id) from general formula (Icj) and general formula (lex) from general 
formula (lev): 



(wherein, R 2 , L, Z 1 , Z 2 , Z 3 , Z 4 , ring A and m are the same as previously defined, and the decahydronaphthalene ring 
has a trans form) can be produced. 

1-15 Synthesis of General Formula (Idl) from General Formula (Idj) 

[0063] General formula (IA-15), which includes general formula (Idl) from general formula (Idj): 




CN (IA-15) 



(wherein, R 2 , L, Z 2 Z 3 , Z 4 , ring A and m are the same as previously defined, and the decahydronaphthalene ring has 
a trans form), can be produced using the method described in 1-4 and a phenyldecahydronaphthalene derivative 
represented by general formula (IA-1 4a), for which the synthesis method has already been described: 




(wherein, R 2 , L, Z 2 , Z 3 , Z 4 , ring A and m are the same as previously defined, and the decahydronaphthalene ring has 
a trans form). 
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1-16 Synthesis of General Formula (Idx) from General Formula (Idv) 

[0064] With the exception of using for the raw material a phenol derivative that can be produced from general formula 
(XXXI) or general formula (IA-1), for which the synthesis methods have already been described, general formula (IA- 
16), which includes general formula (Idx) from general formula (Idv): 



(wherein, R 2 , L, Z 2 , Z 3 , Z 4 , Z, ring A and m are the same as previously defined, the plurality of A may be the same or 
different, and the decahydronaphthalene ring has a trans form) can be produced using the method described in 1-5. 

2. Synthesis of General Formula (I) - 2 

2-1 Synthesis of General Formula (Inj) from General Formula (Ina) 

[0065] After reacting Wittig's reagent (VIII) with general formula (Ma), by hydrolyzing and isomerizing to the trans 
form using base and then repeating reaction with (VIII) and hydrolysis, alkanal derivative (L): 



(wherein, 1 represents an integer of 0 or greater, R 4 , L, ring A and m are the same as previously defined, and the 
decahydronaphthalene ring has a trans form) is obtained. After reacting this with general formula (X), by isomerizing 
the double bond to the trans conformation by allowing benzene sulfinic acid to act on the product as necessary, (IB- 
1), which includes general formula (Inj) from general formula (Ina): 



(wherein, 1 represents an integer of 0 or greater, R 4 , R 3 , L, ring A and m are the same as previously defined, and the 
decahydronaphthalene ring has a trans form), can be produced. In addition, after reducing alkanal derivative (XXIX) 
or general formula (Ma) to obtain an alcohol derivative and converting this to an alkoxide, by reacting with alkyl halide, 
a compound in which n = 0 and Z is an alkoxy group and so forth in general formula (I) can also be produced. 

2-2 Synthesis of General Formula (Ino) from General Formula (Ink) 

[0066] (IB-2), which includes general formula (Inj) from general formula (Ina): 




Z (IA-16) 




(CH^-CHO (L) 
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(wherein, R 3 , R 4 L, ring A, 1 and m are the same as previously defined, and the decahydronaphthalene ring has a 
trans form), can be produced in the same manner as 2-1 with the exception of using general formula (XXXI) as the 
raw material. In addition, after reducing the alkanal derivative or general formula (XXXI) to obtain an alcohol derivative 
and converting this to an alkoxide in the same manner as 2-1 , by reacting with alkyl halide, a compound in which Z is 
an alkoxy group and so forth in general formula (I) can be produced. Furthermore, an alkenyl form of general formula 
(XXXI) can also be produced according to 1-2. 

2-3 Synthesis of General Formula (low) from General Formula (loa), General Formula (Ipe) from General Formula 
(Ipa), General Formula (Ipi) from General Formula (Ipg) and General Formula (Iqe) from General Formula (Iqb) 

[0067] General formula (XXXII): 



z 3 

(wherein, ring A, R 4 , m, n, L, M 1 , Z 2 , Z 3 and Z 4 are the same as previously defined, ring D represents a 1 ,4-phenylene 
group or trans-1 ,4-cyclohexylene group, and the 9,10 positions of the decahydronaphthalene ring have trans forms), 
which can be produced by the above methods or their combinations, can be obtained. An organometallic reagent is 
then produced that is prepared by directly iodinating or brominating this, or lithionating with alkyl lithium, and allowing 
the bromine or iodine to react, followed by reacting with a metal such as magnesium or transmetalating using an 
organometallic reagent such as alkyl lithium. By then allowing this to react with dimethylformamide (DMF), general 
formula (XXXIII): 



Z*Z 2 

M 1 V<JO>~ CHO ( XXXm ) 
Z* 

(wherein, ring A, ring D, R 4 , 1, m, n, L, M 1 , Z 2 , Z 3 and Z 4 are the same as previously defined, and the 9,10 positions 
of the decahydronaphthalene ring have trans forms) is produced. After allowing Wittig's reagent (VIM) to react with this, 
by hydrotyzing and isomerizing to the trans form using base, and then repeating reaction with (VIII) and hydrolysis, 
alkanal derivative (XXXIV): 




(CH^-CHO (XXXIV) 



(wherein, ring A, ring D, R 4 1 , m, n, L, M 1 , Z 2 , Z 3 and Z 4 are the same as previously defined, and the decahydronaph- 
thalene ring has a trans form) is obtained. After reacting general formula (X) with this, by isomerizing the double bond 
to the trans conformation by allowing benzene sulfinic acid to act on this as necessary, general formula (IB-3), which 
includes general formula (low) from general formula (loa), general formula (Ipe) from general formula (Ipa), general 
formula (Ipi) from general formula (Ipg) and general formula (Iqe) from general formula (Iqb): 
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^~(!S hL "KZ^ (IB-3) 



(wherein, ring A, ring D, R 3 , R 4 , m, n, L, M 1 , Z 2 , Z 3 and Z 4 are the same as previously defined, and the decahydro- 
naphthalene ring has a trans form), can be produced. In addition, after reducing alkanal derivative (XXXIV) to obtain 
an alcohol derivative and converting this to an alkoxide, by reacting with alkyl halide, a compound can also be produced 
in which R is an alkoxy group and so forth. Furthermore, the production method of a compound that does not contain 
an alkenyl group has been previously described. 

2-4 Synthesis of General Formula (Ira) from General Formula (Ipf) 

[0068] General formula (IB-4), which includes general formula (Ipf) and general formula (Ira): 

(wherein, ring A, ring D, R 3 , R 2 , m, n, I, L and M 1 are the same as previously defined, and the decahydronaphthalene 
ring has a trans form), can be produced by the same method as 2-1 using general formula (XXXV): 



(XXXV) 



(wherein, ring A, ring D. R 2 L, m, n and M 1 are the same as previously defined), which can be produced according to 
the method of 1 -1 3 and 1 -1 4. 

2-5 Synthesis of General Formula (Ipt) from General Formula (Ipk) 
[0069] After reacting the following compound: 



(wherein, R 2 , Z 2 , Z 3 Z 4 and W are the same as previously defined) with general formula (Vila) or general formula 
(VI lb), by dehydrating in the presence of acid catalyst, hydrogenating the double bond of general formula (XXXVI la) 
or general formula (XXXVIIb) : 
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(wherein, R 2 , Z 2 , Z 3 , Z 4 and L are the same as previously defined, the plurality of R 2 , Z 2 Z 3 and Z 4 may be the same 
or different, and the decahydronaphthalene ring has a trans form) and isomerizing in the presence of alkaline catalyst 
as necessary, general formula (IB-5), which includes general formula (Ipt) from general formula (Ipk): 




z 3 



(wherein, m, R 2 S Z 2 S Z 3 , Z 4 and L are the same as previously defined, the plurality of R 2 , Z 2 , Z 3 and Z 4 may be the 
same or different, and the decahydronaphthalene ring has a trans form), can be produced. 

2-6 Production of General Formula (Iqi) from General Formula (Iqf) and General Formula (Iqt) from General Formula 
(Iqk) 

[0070] General formula (IB-6), which includes general formula (Iqi) from general formula (Iqf) and general formula 
(Iqt) from general formula (Iqk): 



Z 3 z 3 

(wherein, R 4 , L, Z 2 , Z 3 , Z 4 ring A and m are the same as previously defined, the plurality of Z 2 , Z 3 , Z 4 and R 4 may be 
the same or different, and the decahydronaphthalene ring has a trans form), can be produced by reacting general 
formula (XXXVI) with general formula (XIV), for which the production method has already been described, in the pres- 
ence of a transition metal catalyst. 

2-7 Synthesis of General Formula (Irf) from General Formula (Ira) 

[0071] After reacting organometallic reagent (XXVII) with general formula (Ma) or general formula (XXVIII), by dehy- 
drating in the presence of acid catalyst and then hydrogenating the double bond, general formula (IB-7), which includes 
general formula (Igp) from general formula (Iga): 
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(wherein, R 2 , L, X 2 , X 3 , X 4 , Z 1 , ring A and m are the same as previously defined, and the decahydronaphthalene ring 
has a trans form), can be produced. 

2-8 Synthesis of General Formula (Irk) from General Formula (Irg) 
[0072] After reacting the following compound: 




R 2 (XXXVI) 



Z 3 



(wherein, R 2 Z 2 Z 3 , Z 4 and W are the same as previously defined) with general formula (XXXI), by dehydrating in the 
presence of acid catalyst, hydrogenating the double bond of general formula (XXXIX): 




R 2 (XXXIX) 



(wherein, ring A, m, n, L, X 4 and X 5 are the same as previously defined, the plurality of R 2 may be the same or different, 
and the decahydronaphthalene ring has a trans form), and isomerizing in the presence of alkaline catalyst as necessary, 
general formula (IB-8), which includes general formula (Irk) from general formula (Irg): 




(wherein, ring A, m, n s L, X 4 and X 5 are the same as previously defined, the plurality of R 2 may be the same or different, 
and the decahydronaphthalene ring has a trans form), can be produced. 
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3. Synthesis of General Formula (I) - 3 

3-1 By reacting a phenyl lithium reagent represented by general formula (XVa): 
[0073] 



(XVa) 



(wherein, R 4 , L, Z 2 Z 3 , Z 4 , ring A, M 1 and m are the same as previously defined, and the decahydronaphthalene ring 
has a trans form) with a phenyltrifluoroethylene derivative represented by general formula (XL): 




(XL) 



(wherein, Z 1 , Z 2 , Z 3 and Z 4 are the same as previously defined) and de-protecting the protective groups as necessary, 
general formula (IC-1): 



Z 3 Z 3 



Z 1 (IC-1) 



(wherein, R 4 , L, Z 1 , Z 2 , Z 3 , Z 4 , ring A, M 1 and m are the same as previously defined, the plurality of Z 2 Z 3 and Z 4 may 
be the same or different, the steric form of the double bonds represents the trans form, and the decahydronaphthalene 
ring has a trans form) can be produced. 

3-2 By reacting a thiocarboxylate-O-ester represented by general formula (XLI): 
[0074] 




(wherein, R 2 , L, Z 2 , Z 3 , Z 4 , ring A and m are the same as previously defined, the plurality of rings A may be the same 
or different, and the decahydronaphthalene ring has a trans form) with a fluorinating agent such as DAST, and de- 
protecting the protective groups as necessary, general formula (IC-2): 



38 



EP1 108 700 A1 




Z (IC-2) 



(wherein, R 2 , L, Z 2 Z 3 , Z 4 , Z, ring A and m are the same as previously defined, the plurality of rings A may be the 
same or different, and the decahydronaphthalene ring has a trans form) can be produced. 

[0075] Here, thiocarboxylate-O-ester can be produced by reacting the corresponding carboxylate ester (IA-1 6) with 
Lawesson's reagent. 

3-3 General formula (IC-3): 



(wherein, 1 is an integer of 0 or greater, R 4 L, ring A and m are the same as previously defined, and the decahydro- 
naphthalene ring has a trans form) can be produced by reacting sodium chlorodifluoroacetate with an alkanal derivative 
(L) to overheating. 

4. Synthesis of General Formula (I) Intermediates 

4-1 Synthesis of General Formula (II) 

[0077] After reacting general formula (XLIII): 



(wherein, R 4 , W and m are the same as previously defined) in the presence of a transition metal catalyst, by de- 
protecting the resulting general formula (XLV) : 



[0076] 





with general formula (XLIV): 




(XLIV) 




(wherein, R 4 and m are the same as previously defined), general formula (XLVI): 
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QVoH (XLVI) 



(wherein, R 4 , W and m are the same as previously defined) is obtained. By then hydrogenating the aromatic rings of 
this compound, general formula (XLVI I): 



O (XLVII) 



(wherein, R 2 and m are the same as previously defined) can be produced. In addition, after reacting general formula 
(XLVill) : 



O (XLVII I) 



with general formula (XLIIIa): 



qQN-OCKj (XLIIIa) 



(wherein, W is the same as previously defined) and dehydrating, general formula (XLIX): 



R 4 




QV0CH3 (XLIX) 



(wherein, R 4 and m are the same as previously defined) is obtained. General formula (XLVII) can also be produced by 
hydrogenating this compound. 

4-2 Synthesis of General Formula (V-1) 

[0078] Formula (V-1D) is obtained by hydrogenating formula (V-1C). General formula (V-1): 



U 1 ' 




U 2 (V-1) 



(wherein, U 1 and U 2 are the same as previously defined) can be produced by acetalation of the carbonyl groups followed 
by isolation of the diketone, monoacetal and diacetal. 

4-3 Synthesis of General Formula (V-2) 

[0079] General formula (Lll): 
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(CH 2 ), 




QVoh (LII) 



(wherein, k is the same as previously defined) is obtained by reacting general formula (XLIV) with general formula (V- 
1 A), dehydrating, de-protecting the resulting compound and reacetalization. General formula (V-2) in which L is a single 
bond can then be produced by hydrogenating the aromatic ring of this compound and oxidizing or acetalating as nec- 
essary. In addition, general formula (LI): 



(CH 2 ) k 




OH (LI) 



(wherein, k is the same as previously defined) is obtained by reacting general formula (XLIIIa) with general formula 
(V-1 A), dehydrating, de-protecting the resulting compound and reacetalization. General formula (V-2) in which L is a 
single bond can then be produced by hydrogenating the aromatic rings of this compound and oxidizing or acetalating 
as necessary. Furthermore, in cases when L is not a single bond, general formula (LI II) or general formula (LIV): 



(CHz), 




(LIU) 



(CH^ 




-<^>-OH (LIV) 



(wherein, k is the same as previously defined) is obtained in accordance with the method described above. This com- 
pound can be obtained by hydrogenating using the method described above. 

[0080] Specific examples of typical examples of compound (I) of the present invention produced in this manner are 
summarized in Table 1 . 
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1 Compound 


1 Represented by General 


Formula ( I ) : 






(1) 


Compound 


Phase transition 

Formula 

temperature ( C) 


1-1 




C 52 (N 46) I 


1-2 




oil 


1-3 


F 


C 46 I 


1-4 




C 47 I 


1-5 






1-6 


F 




1-7 






1-8 


F 





[0081] (In the table, C indicates the crystal phase, N the nematic phase, and I an isotropic liquid.) 
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Table 2 Compound 2 Represented by General Formula (I) : 



I) 



Compound Formula 



1-9 n-C*Hr 



1-14 *>"CsH r 



Phase transition 
temperature (°C ) 



1-10 M!,, **CQ-^-cn C 86 (N 18) I 

F 

1-11 /^Z^^^^cn C 80 N 129 I 

r 

1-12 ^-<CI^^ C 88 I 

F 

1-13 V^-O-ON 




F 
F 




i_i5 ^ w m mo; 



CN 
F 



[0082] (In the table, C indicates the crystal phase, N the nematic phase, and I an isotropic liquid.) 
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Table 3 Compound 3 Represented by General Formula (I) 



„ „ . Phase transition 

Compound Formula 

temperature (°C) 

x _ 16 n ^"K--) - K_^y--^. F C 102 N 220 I 

1-17 n ^^"^) - ^I^^^^_ F C 62 N 18S I 

1-18 ^"O^O^H^p C 76 N 141 I 




1-19 A )-\ < nW 0CF3 C 94 N 215 I 



F 




i-2o *Hxm- 



F 

F F 




F 



[0083] (In the table, C indicates the crystal phase, N the nematic phase, and I an isotropic liquid.) 
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Table 4 Compound 4 Represented by General Formula (I) 



Z (I) 



Compound 



Formula 



Phase transition 
temperature (°C) 



1-22 
1-23 
1-24 
.1-25 

1-26 
1-27 
1-28 




oil 

C 24 N 115 I 
C 67 N 139 I 
C 30 N 99 I 



n-CaHr 



[0084] (In the table, C indicates the crystal phase, N the nematic phase, and I an isotropic liquid.) 
[0085] Since many of the compounds represented by general formula (I) exhibit superior co-solubility with other liquid 
crystal materials, they can be suitably used as materials for liquid crystal display cells in the state of a mixture with 
other liquid crystal compounds. Although the compound of (I) can be used in any of the various display methods 
previously described, they are suited for use in simple matrix driving or active matrix driving TN display elements and 
STN display elements. 

[0086] In this manner, although compositions provided by the present invention contain at least one type of compound 
represented by general formula (I) as their first component for as preferable typical examples of nematic liquid crystal 
compounds that can be used by mixing with a compound represented by general formula (I), they particularly preferably 
contain at least one type of the second to fourth components indicated below as other components. 
[0087] Namely, the second component is a so-called fluorine-based (halogen-based) p type liquid crystal compound 
that is composed of the compounds indicated in general formulas (A1) through (A3) below. 



(A1) 



-L--0-I 



(A2> 
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(A3) 



5 



[0088] In the above formulas, R b represents an alkyl group having 1-12 carbon atoms, these may have a straight 
chain or methyl or ethyl branched structure, a 3-6 membered ring structure, any arbitrary -CH 2 - present in the group 
may be replaced by -O-, -CH=CH-, -CH=CF-, -CF=CH-, -CF=CF- or -C = C-, and any arbitrary hydrogen atom present 
in the group may be substituted with a fluorine atom or trifluoromethoxy group. However, a straight chain alkyl group 
10 having 2-7 carbon atoms, straight chain 1 -alkenyl group having 2-7 carbon atoms, straight chain 3-alkenyl group having 
4-7 carbon atoms and an alkyl group having 1 -5 carbon atoms in which the terminal is substituted with an alkoxyl group 
having 1-3 carbon atoms are preferable. In addition, the compound may have optical activity or be a racemic mixture 
in the case asymmetric carbons are formed as a result of branching. 

[0089] Rings A, B and C respectively and independently represent a trans-1 ,4-cyclohexylene group, trans-decahy- 

15 dronaphthalene-trans-2,6-diyl group, 1,4-phenylene group that may be substituted with one or more fluorine atoms, 
naphthalene-2,6-diyi group that may be substituted with one or more fluorine atoms, tetrahydronaphthalene-2,6-diyl 
group that may be substituted with one or more fluorine atoms, 1 ,4-cyclohexenylene group that may be substituted 
with a fluorine atom, 1 ,3-dioxane-trans-2,5-diyl group, pyrimidine-2,5-diyl group or pyridine-2,5-diyl group. However, 
a trans-1 ,4-cyclohexylene group, trans-decahydronaphthalene-trans-2,6-diyl group, naphthalene-2,6-diyl group that 

20 may be substituted with a fluorine atom, or 1 ,4-phenylene group that may be substituted with 1 or 2 fluorine atoms is 
preferable. In particular, it is preferable that ring A be a trans-1 ,4-cyclohexylene group in the case ring B is a trans- 
1 ,4-cyclohexylene group or trans-decahydronaphthalene-trans-2,6-diyl group, and it is preferable that rings B and A 
be trans-1 ,4-cyclohexylene groups in the case ring C is a trans-1 ,4-cyclohexylene group or trans-decahydronaphtha- 
lene-trans-2,6-diyl group. In addition, it is preferable that ring A be a trans-1 ,4-cyclohexylene group in (A3). 

25 [0090] L a , L b and L c are connecting groups that respectively and independently represent a single bond, ethylene 
group (-CH 2 CH 2 -), 1 ,2-propylene group (-CH(CH 3 )CH 2 - and -CH 2 CH(CH 3 )-), 1,4-butylene group, -COO-, -OCO-, 
-OCF 2 -, -CF 2 0-, -CH=CH-, - CH=CF-, -CF=CH-, -CF=CF-, -C = C- or -CH=NN=CH-. However, a single bond, ethylene 
group, 1,4-butylene group, -COO-, - OCF 2 -, -CF 2 0-, -CH=CF- or -C=C- is preferable, and a single bond or ethylene 
group is particularly preferable. In addition, it is preferable that at least one of these represent a single bond in (A2), 

30 and at least two of these represent a single bond in (A3). 

[0091] Ring Z is an aromatic ring that can be represented by general formulas (La) through (Lc) below. 



[0092] In these formulas, Y a through Yi respectively and independently represent a hydrogen atom or fluorine atom. 
However, it is preferable that at least one of Y a and Y b be a fluorine atom in (La), and it is preferable that at least one 
of Y d through Y f be a fluorine atom in (Lb), with Y d particularly preferably being a fluorine atom. 
45 [0093] Terminal group P a represents a fluorine atom, trifluoromethoxy group, difluoromethoxy group, trifluoromethyl 
group or difluoromethyl group, or an alkoxyl group, alkyl group, alkenyl group or alkenyloxy group having 2 or 3 carbon 
atoms that is replaced by more than one fluorine atoms. However, a fluorine atom, trifluoromethoxy group or difluor- 
omethoxy group is preferable, and a fluorine atoms is particularly preferable. 

[0094] In addition, the compounds of general formula (I) of the present invention are excluded in (A2). 
so [0095] The third component is a so-called cyano-based p type liquid crystal compound, and is composed of the 
compounds indicated with general formulas (B1) through (B3) below. 
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P b (B2) 



5 




70 



[0096] In the above formulas, R c represents an alkyl group having 1 -12 carbon atoms, and these may have a straight 
chain or methyl or ethyl branched structure, a 3-6 membered ring structure, any arbitrary -CH 2 - present in the group 
may be replaced by -O-, -CH=CH-, -CH=CF-, -CF=CH-, -CF=CF- or -C = C-, and any arbitrary hydrogen atom present 
in the group may be substituted with a fluorine atom or trifluoromethoxy group. However, a straight chain alkyl group 
is having 2-7 carbon atoms, straight chain 1 -alkenyl group having 2-7 carbon atoms, straight chain 3-alkenyl group having 
4-7 carbon atoms and an alkyl group having 1 -5 carbon atoms in which the terminal is substituted with an alkoxyl group 
having 1-3 carbon atoms are preferable. In addition, the compound may have optical activity or be a racemic mixture 
in the case asymmetric carbons are formed as a result of branching. 

[0097] Rings D, E and F respectively and independently represent a trans-1 ,4-cyclohexylene group, trans-decahy- 

20 dronaphthalene-trans-2,6-diyl group, 1 ,4-phenylene group that may be substituted with one or more fluorine atoms, 
naphthalene-2,6-diyl group that may be substituted with one or more fluorine atoms, tetrahydronaphthalene-2,6-diyl 
group that may be substituted with one or more fluorine atoms, 1 ,4-cyclohexenylene group that may be substituted 
with a fluorine atom, 1 ,3-dioxane-trans-2,5-diyl group, pyrimidine-2,5-diyl group or pyridine-2,5-diyl group. However, 
a trans-1 ,4-cyclohexylene group, trans-decahydronaphthalene-trans-2,6-diyl group, naphthalene-2,6-diyl group that 

25 may be substituted with a fluorine atom, or 1 ,4-phenylene group that may be substituted with 1 or 2 fluorine atoms is 
preferable. In particular, it is preferable that ring D be a trans-1 ,4-cyclohexylene group in the case ring E is a trans- 
1 ,4-cyclohexylene group or trans-decahydronaphthalene-trans-2,6-diyl group, and it is preferable that rings D and E 
be trans-1 ,4-cyclohexylene groups in the case ring F is a trans-1 ,4-cyclohexylene group or trans-decahydronaphtha- 
lene-trans-2,6-diyl group. In addition, it is preferable that ring D be a trans-1 ,4-cyclohexylene group in (B3). 

30 [0098] L d , L e and L f are connecting groups that respectively and independently represent a single bond, ethylene 
group (-CH 2 CH 2 -), 1 ,2-propylene group (-CH(CH 3 )CH 2 - and -CH 2 CH(CH 3 )-), 1,4-butylene group, -COO-, -OCO-, 
-OCF 2 -, -CF 2 0- ( -CH=CH-, - CH=CF-, -CF=CH-, -CF=CF-, -C=C-, -OCH 2 -, -CH 2 0- or - CH=NN=CH-. However, a 
single bond, ethylene group, -COO-, -OCF 2 -, -CF 2 0-, -CF=CF- or -C^C- is preferable, and a single bond, ethylene 
group or -COO- is particularly preferable. In addition, it is preferable that at least one of these represent a single bond 

35 jn (B2), and at least two of these represent a single bond in (B3). 

[0099] Ring Y is an aromatic ring that can be represented by general formulas (Ld) through (Lf) below. 



In these formulas, Y k through Y^ respectively and independently represent a hydrogen atom or fluorine atom. However, 
Y n and Y° are preferably hydrogen atoms in (Le). Although terminal group P b represents a cyano group (-CN-), cyanato 
group (-OCN-) or -C^CCN, a cyano group is preferable. 

[0100] In addition, the compounds of general formula (I) of the present invention are excluded in (B2). 
50 [0101] The fourth component is a non-polar liquid crystal having dielectric anisotropy of near 0, and is composed of 
the compounds indicated with general formulas (C1) through (C3) below. 



Y° 
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5 




(C3> 



10 

[0102] In the above formulas, R d and P e respectively and independently represent an alky I group having 1 -1 2 carbon 
atoms, and these may have a straight chain or methyl or ethyl branched structure, a 3-6 membered ring structure, any 
arbitrary -CH 2 - present in the group may be replaced by -O-, - CH=CH-, -CH=CF-, -CF=CH-, -CF=CF- or -C=C-, and 
any arbitrary hydrogen atom present in the group may be substituted with a fluorine atom or trifluoromethoxy group. 

15 However, a straight chain alkyl group having 1 -7 carbon atoms, straight chain 1 -alkenyl group having 2-7 carbon atoms, 
straight chain 3-alkenyl group having 4-7 carbon atoms and an alkyl group having 1-5 carbon atoms in which the 
terminal is substituted with an alkoxyl group having 1-3 carbon atoms are preferable. Moreover, it is more preferable 
that at least one of these represent a straight chain alkyl group having 1-7 carbon atoms, a straight chain 1 -alkenyl 
group having 2-7 carbon atoms, or a straight chain 3-alkenyl group having 4-7 carbon atoms. 

20 [0103] Rings G, H, I and J respectively and independently represent a trans-1 ,4-cyclohexylene group, trans-decahy- 
dronaphthalene-trans-2,6-diyl group, 1 ,4-phenylene group that may be substituted with one or two fluorine atoms, 
naphthalene-2,6-diyl group that may be substituted with one or more fluorine atoms, tetrahydronaphthalene-2,6-diyl 
group that may be substituted with one or two fluorine atoms, 1 ,4-cyclohexenylene group that may be substituted with 
one or two fluorine atoms, 1 ,3-dioxane-trans-2,5-diyl group, pyrimidine-2,5-diyl group or pyridine-2,5-diyl group. How- 

25 ever, it is preferable that in each compound there be no more than one trans-decahydronaphthalene-trans-2,6-diyl 
group, naphthalene-2,6-diyl group that may be substituted with one or more fluorine atoms, tetrahydronaphthalene- 
2,6-diyl group that may be substituted with one or two fluorine atoms, 1 ,4-cyclohexenylene group that may be substi- 
tuted with a fluorine atom, 1 ,3-dioxane-trans-2,5-diyl group, pyrimidine-2,5-diyl group or pyridine-2,5-diyl group, and 
that the other rings be a trans-1 ,4-cyclohexylene group or a 1 ,4-phenylene group that may be substituted with 1 or 2 

30 fluorine atoms or methyl groups. 

[0104] L h and L 1 are connecting groups that respectively and independently represent a single bond, ethylene 
group (-CH 2 CH 2 -), 1 ,2-propylene group (-CH (CH 3 ) CH 2 - and -CH 2 CH(CH 3 )-), 1 ,4-butylene group, -COO-, -OCO-, 
-OCF 2 -, -CF 2 0-, -CH=CH-, - CH=CF-, -CF=CH-, -CF=CF-, -C — C- or-CH=NN=CH-. However, a single bond, ethylene 
group, -COO-, -OCF 2 - } -CF 2 0-, -CF=CF- or -C=C- is preferable, and a single bond, ethylene group, 1 ,4-butytene 

35 group, -COO-, -OCO-, -OCF 2 -, -CF 2 0-, -CF=CF-, -C= C- or -CH=NN=CH- is particularly preferable. In addition, it is 
preferable that at least one of these represent a single bond in (C2), and at least two of these represent a single bond 
in (C3). 

[0105] In addition, the compounds of general formula (I) of the present invention are excluded in (C2). 
[0106] More preferable forms in (C1) can be represented by general formulas (C1a) through (C1h) below. 
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H2>-R3 (C1g) 




5 



[0107] In each of the above formulas, R f and P9 respectively and independently represent a straight chain alkyl group 
having 1 -7 carbon atoms, straight chain 1 -alkenyl group having 2-7 carbon atoms, straight chain 3-alkenyl group having 
4-7 carbon atoms, straight chain alkoxyl group having 1-3 carbon atoms or a straight chain alkyl group having 1-5 
carbon atoms in which the terminal is substituted with an alkoxyl group having 1-3 carbon atoms. However, at least 
10 one of these represents a straight chain alkyl group having 1-7 carbon atoms, straight chain 1 -alkenyl group having 
2-7 carbon atoms or straight chain 3-alkenyl group having 4-7 carbon atoms. However, in the case rings G1 through 
G3 are aromatic rings, the case of the corresponding R f being a 1 -alkenyl group or alkoxyl group is excluded, and in 
the case rings H1 through H3 are aromatic rings, the case of the corresponding R9 being a 1 -alkenyl group or alkoxyl 
group is excluded. 

15 [0108] Rings G1 and H1 respectively and independently represent a trans-1 ,4-cyclohexylene group, trans-decahy- 
dronaphthalene-trans-2,6-diyl group, 1 ,4-phenylene group that may be substituted with one or two fluorine atoms, 
naphthalene-2,6-diyl group that may be substituted with one or more fluorine atoms, tetrahydronaphthalene-2,6-diyl 
group that may be substituted with one or two fluorine atoms, 1 ,4-cyclohexenylene group that may be substituted with 
one or two fluorine atoms, 1 ,3-dioxane-trans-2,5-diyl group, pyrimidine-2,5-diyl group or pyridine-2,5-diyl group. How- 

20 ever, it is preferable that in each compound there be no more than one trans-decahydronaphthalene-trans-2,6-diyl 
group, naphthalene-2,6-diyl group that may be substituted with one or more fluorine atoms, tetrahydronaphthalene- 
2,6-diyl group that may be substituted with one or two fluorine atoms, 1 ,4-cyclohexenylene group that may be substi- 
tuted with a fluorine atom, 1 ,3-dioxane-trans-2,5-diyl group, pyrimidine-2,5-diyl group or pyridine-2,5-diyl group, and 
that the other rings in this case be a trans-1 ,4-cyclohexylene group or a 1 ,4-phenylene group that may be substituted 

25 with 1 or 2 fluorine atoms or methyl groups. Rings G2 and H2 respectively and independently represent a trans-1 ,4-cy- 
clohexylene group, trans-decahydronaphthalene-trans-2,6-diyl group, 1 ,4-phenylene group that may be substituted 
with one or two fluorine atoms or methyl groups, naphthalene-2,6-diyl group that may be substituted with one or more 
fluorine atoms, or tetrahydronaphthalene-2,6-diyl group that may be substituted with one or two fluorine atoms. How- 
ever, it is preferable that in each compound there be no more than one trans-decahydronaphthalene-trans-2,6-diyl 

30 group, naphthalene-2,6-diyl group that may be substituted with one or more fluorine atoms or tetrahydronaphthalene- 
2,6-diyl group that may be substituted with one or two fluorine atoms, and that the other rings in this case be a trans- 
1 ,4-cyclohexylene group or a 1 ,4-phenylene group that may be substituted with one or two fluorine atoms or methyl 
groups. Rings G3 and H3 respectively and independently represent a 1 ,4-phenylene group that may be substituted 
with one or two fluorine atoms or methyl groups, naphthalene-2,6-diyl group that may be substituted with one or more 

35 fluorine atoms ortetrahydronaphthalene-2,6-diyl group that may be substituted with one ortwo fluorine atoms. However, 
it is preferable that in each compound there be no more than one naphthalene-2,6-diyl group that may be substituted 
with one or more fluorine atoms ortetrahydronaphthalene-2,6-diyl group that may be substituted with one ortwo fluorine 
atoms. 

[0109] More preferable forms in (C2) can be represented by general formulas (C2a) through (C2m) below. 
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[0110] In the above formulas, rings G1 , G2, G3, H1 , H2 and H3 are the same as previously defined, and ring 11 is 
the same as ring G1 , ring 12 is the same as ring G2 and ring 13 is the same as ring G3. In addition, it is preferable that 
in each compound there be no more than one trans-decahydronaphthalene-trans-2,6-diyl group, naphthalene-2,6-diyl 
group that may be substituted with one or more fluorine atoms, tetrahydronaphthalene-2,6-diyl group that may be 
substituted with one or two fluorine atoms, 1 ,4-cyclohexenylene group that may be substituted with a fluorine atom, 
1 ,3-dioxane-trans-2,5-diyl group, pyrimidine-2,5-diyl group or pyridine-2,5-diyl group, and that the other rings in this 
case be a trans-1 ,4-cyclohexylene group or a 1 ,4-phenylene group that may be substituted with one or two fluorine 
atoms or methyl groups. 

[0111] Next, more preferable forms in (C3) can be represented by general formulas (C3a) through (C3f) below. 
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[0112] In the above formulas, rings G1 , G2, H1 , H2, 11 and 12 are the same as previously defined, and ring J1 is the 
same as ring G1 or ring J2 is the same as ring G2. In addition, it is preferable that in each compound there be no more 
than one trans-decahydronaphthaiene-trans-2,6-diyl group, naphthalene-2,6-diyl group that may be substituted with 
one or more fluorine atoms, tetrahydronaphthalene-2,6-diyl group that may be substituted with one or two fluorine 
atoms, 1 ,4-cyclohexenylene group that may be substituted with a fluorine atom, 1 ,3-dioxane-trans-2,5-diyl group, py- 
rimidine-2,5-diyl group or pyridine-2,5-diyl group, and that the other rings in this case be a trans- 1 ,4-cyclohexylene 
group or a 1 ,4-phenylene group that may be substituted with one or two fluorine atoms or methyl groups. 

Examples 

[0113] The present invention will be further described with reference to examples of the present invention shown 
below. However, the present invention is not limited to these examples. 

Example 1 : Synthesis of trans-6-propyl-trans-2-(3,4,5-trifluorophenyl)-trans-decahydronaphthalene 
[0114] 



F 




[0115] 3.6 g of magnesium was suspended in 3.5 ml of tetrahydrofuran (THF), and a 110 ml THF solution of 25.8 g 
of l-bromo-3,4,5-trifluorobenzene was added dropwise to the suspension over a period of about 30 minutes at such a 
rate that the THF was moderately refluxed. After further stirring the mixture for 1 hour, a 6 ml THF solution of 20 g of 
6-propyl-trans-decahydro-2-naphthalenone, which was obtained according to the above reference example, was added 
dropwise over a period of 30 minutes. After further stirring the mixture for 2 hours, 50 ml of 1 0% hydrochloric acid was 
added. 100 ml of hexane was added, and the organic phase was separated. The aqueous phase was extracted with 
100 ml of hexane, and the extracts were combined with the organic phase. The combined organic phase was rinsed 
with water, a saturated aqueous solution of sodium hydrogencarbonate, and a saturated saline solution, and dried on 
anhydrous sodium sulfate. The solvent was evaporated, and 100 ml of toluene and 2.0 g of p-toluenesulfonic acid 
monohydrate were added. The mixture was heated at 110°C with stirring while evaporated water was separated and 
removed. When the evaporation of water was stopped, the temperature was reduced to room temperature. 50 ml of 
water was added, and the organic phase was separated. The organic phase was rinsed with a saturated aqueous 
solution of sodium hydrogencarbonate, water and a saturated saline solution, and dried on anhydrous sodium sulfate. 
The solvent was evaporated, and the whole amount of the residue was dissolved in 200 ml of ethyl acetate. 2.5 g of 
palladium-carbon (5%, wet) was added, and the mixture was stirred in an. autoclave in hydrogen under a pressure of 
400 KPa. After stirring for 5 hours at room temperature, the catalyst was removed by way of filtration through celite, 
and the solvent was evaporated to obtain a trans/cis mixture of trans-6-propyl-2- (3,4,5-trifluorophenyl)-trans-decahy- 
dronaphthaiene. The whole amount of this mixture was dissolved in 55 ml of N,N-dimethylformamide (DMF). 1 g of 
potassium t-butoxide was added to the solution, and the mixture was stirred for 5 hours at 70°C. After the mixture was 
cooled to room temperature, 1 00 ml of water was added, and extraction was performed twice using 100 ml of hexane. 
Organic phases were combined, and the combined organic phase was rinsed with a diluted hydrochloric acid, a sat- 
urated aqueous solution of sodium hydrogencarbonate, water, and a saturated saline solution, and dried on anhydrous 
sodium sulfate. The solvent was evaporated, and the residue was purified by silica gel column chromatography (hex- 
ane), and recrystallized twice from ethanol to obtain 5 g white crystals of trans-6-propyl-trans-2-(3,4,5-trifluorophenyl)- 
trans-decahydronaphthalene. 
IR (neat) 1615, 1530cm" 1 

1 H NMR(Acetone-d 6 )57.4-6.8(m ) 2H),2.5-2.8(m,4H) l 1 .9-0.7(m,1 8H) 
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13 C NMR(Acetone-d 6 )5154,150,140, 137,146,112,43-34,21 ,15 
MS m/z 

310,267,247,225,211,197,185,171,158,145,135,123,109,95,81,67,5 5 

[0116] The following compounds were prepared in the same manner as mentioned above: 



trans-6-propyl-trans-2-(3,5-difluorophenyl)-trans-decahydronaphthalene, 

trans-6-propyl-trans-2- (4-fluorophenyl)-trans-decahydronaphthalene, 

trans-6-propyl-trans-2-(3,4-difluorophenyl)-trans-decahydronaphthalene, 

trans-6-propyl-trans-2-(4-trifluoromethoxyphenyl)-trans-decahydronaphthalene, 

trans-6-propyl-trans-2-(3-fluoro-4-trifluoromethoxyphenyl)-trans-decahydronaphthalene, 

trans-e-propyl-trans^-fS.S-difluoro^-trifluoromethoxyphenylJ-trans-decahydronaphthalene, 

trans-6-propyl-trans-2-(4-difluoromethoxyphenyl)-trans-decahydronaphthalene, 

trans-6-propyl-trans-2-(3-fluoro-4-difluoromethoxyphenyl)-trans-decahydronaphthalene, 

trans-6-propyl-trans-2-(3,5-difluoro-4-difluoromethoxyphenyl)-trans-decahydronaphthalene, 

trans-6-propyl-trans-2-(4-chlorophenyl)-trans-decahydronaphthalene, 

trans-e-propyl-trans^-tS-fluoro^-chlorophenyO-trans-decahydronaphthalene, 

trans-6-propyl-trans-2- (3,5-difluoro-4-chlorophenyl)-trans-decahydronaphthalene, 

trans-6-propyl-trans-2-(4-methoxyphenyl)-trans-decahydronaphthalene, 

trans-6-propyl-trans-2-(3-fluoro-4-methoxyphenyl)-trans-decahydronaphthalene, 

trans-6-propyl-trans-2-(3,5-difluoro-4-methoxyphenyl)-trans-decahydronaphthalene. 

Example 2: Synthesis of 6-(trans-4-propylcyclohexyl)-decahydro-2-naphthalenone 

(2-a) Synthesis of 6-(trans-4-propylcyclohexyl)-4,4a,5,6,7,8-hexahydro-3H-2-naphthalenone 



[0117] 



N ° 



[0118] 200 g of 4-(trans-4-propy!cyclohexyl)cyclohexanone and 135.2 g of pyrrolidine were dissolved in 800 ml of 
toluene. The solution was heated and stirred for 6 hours while water which is evaporated by azeotropic distillation was 
removed. Azeotropic distillation of the solution was carried out with toluene so that excessive pyrrolidine was removed, 
and 1-(4-(trans-4-propylcyclohexyl)-cyclohexen-1-yl)-pyrrolidine was obtained. The product as it was was cooled to 
room temperature, and 800 ml of toluene was added again. The mixture was cooled in a water bath, and 150 ml toluene 
solution of 89 ml of methyl vinyl ketone was added dropwise over a period of 2 hours at 20°C or less. After the dropwise 
addition was completed, the temperature was increased over a period of 2 hours to reach the reflux temperature. The 
solution was cooled to room temperature, and a buffer solution of pH 5 which was prepared from 85.2 g of sodium 
acetate, 1 04.2 ml of acetic acid, and 1 04.2 ml of water was added. Reflux was further continued for 5 hours. After the 
solution was cooled to room temperature, the organic phase was separated and rinsed with water and a saturated 
saline solution. The organic phase was dried on anhydrous sodium sulfate. The solvent was evaporated, and 313 g 
of 6-(trans-4-propylcyclohexyl)-4,4a,5,6,7,8-hexahydro-2(3H)-naphthalenone was obtained. 

(2-b) Synthesis of 6-(trans-4-propylcyclohexyl)-octahydro-2-naphthalenone 

[0119] 21 .8 g of metal lithium was added to 1500 ml of liquid ammonia which is cooled to -40°C. To the mixture, a 
1 200 ml THF solution of 31 3 g of 6-(trans-4-propylcyclohexyl)-4,4a,5,6,7,8-hexahydro-2(3H)-naphthalenone which was 
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obtained in (1-a) and 91 g of t-butanol were added dropwise at -35°C. Stirring was carried out for 30 minutes, and 50 
g of ammonium chloride was added to stop the reaction. The temperature was gradually raised to evaporate ammonia. 
200 ml of saturated aqueous solution of ammonium chloride and 400 ml of toluene were added. The organic phase 
was separated and rinsed with water and a saturated saline solution. The organic phase was dried on anhydrous 
5 sodium sulfate. The solvent was evaporated, and distillation was carried out (bp.=1 80°C, 0.03 Ps) to obtain 96 g of 6- 
(trans-4-propylcyclohexyl)-octahydro-2-naphthalenone. 
IR(nujo!)1718cm-1 

1 H NMR(CDCI 3 )D2.4-2.2(m, 4H),1 .8-1 .6(m, 5H),1 .4-1 .0 (m, 20H), 0.9 (t, 3H) 
13 C NMR (CDCI 3 )D212, 48, 44, 42, 40, 38, 37, 35, 34, 30, 29, 20, 14 
10 MS m/z 276, 258, 232, 1 52, 1 35, 1 25, 1 1 0, 95, 83, 69, 55 

[0120] The following compounds were prepared in the same manner as mentioned above: 

6-(trans-4-methylcyclohexyl)-octahydro-2-naphthalenone, 
6-(trans-4-ethylcyclohexyl)-octahydro-2-naphthalenone, 
15 6- (trans-4-butylcyclohexyl)-octahydro-2-naphthalenone, 

6-(trans-4-pentylcyclohexyl)-octahydro-2-naphthalenone, 
6-{trans-4-hexylcyclohexyl)-octahydro-2-naphthalenone, 
6-(trans-4-heptylcyclohexyl)-octahydro-2-naphthalenone. 

20 Example 3: Synthesis of trans-6-(trans-4-propylcyclohexyl)-2-(3 J 4,5-trifluorophenyl)-trans-decahydronaphthalene 

[0121] 




[0122] 2.1 g of magnesium was suspended in 4 ml of THF, and a 65 ml THF solution of 16.8 g of 1 -bromo-3,4,5-tri- 
fluorobenzene was added dropwise to the suspension over a period of about 30 minutes at such a rate that the THF 

so was moderately refluxed. After further stirring the mixture for 1 hour, an 80 ml THF solution of 20 g of 6-(trans-4-pro- 
pylcyclohexyl)-octahydro-2-naphthalenone, which was obtained Example 1 , was added dropwise for 30 minutes. After 
further stirring the mixture for 2 hours, 50 ml of 1 0% hydrochloric acid was added. 1 00 ml of hexane was added, and 
the organic phase was separated. The aqueous phase was extracted with 100 ml of hexane, and the extracts were 
combined with the organic phase. The combined organic phase was rinsed with water a saturated aqueous solution 

55 of sodium hydrogencarbonate, and a saturated saline solution, and dried on anhydrous sodium sulfate. The solvent 
was evaporated, and 1 00 ml of toluene and 2.0 g of p-toluenesulfonic acid monohydrate were added. The mixture was 
heated at 1 1 0°C with stirring while evaporated water was separated and removed. When the evaporation of water was 
stopped, the temperature was reduced to room temperature. 50 ml of water was added, and the organic phase was 
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separated. The organic phase was rinsed with a saturated aqueous solution of sodium hydrogencarbonate, water and 
a saturated saline solution, and dried on anhydrous sodium sulfate. The solvent was evaporated, and the whole amount 
of the residue was dissolved in 200 ml of ethyl acetate. 2.5 g of palladium-carbon (5%, wet) was added, and the mixture 
was stirred in an autoclave in hydrogen under a pressure of 400 KPa. After stirring for 5 hours at room temperature, 

5 the catalyst was removed by way of filtration through celite, and the solvent was evaporated to obtain a trans/cis mixture 
of 6-(trans-4-propylcyclohexyl)-2-(3,4,5-trifluorophenyl)-trans-decahydronaphthalene. The whole amount of this mix- 
ture was dissolved in 55 ml of N.N-dimethylforrnamide (DMF). 0.7 g of potassium t-butoxide was added to the solution, 
and the mixture was stirred for 2 hours at 50°C. After the mixture was cooled to room temperature, 100 ml of water 
was added, and extraction was performed twice using 100 ml of hexane. Organic phases were combined, and the 

10 combined organic phase was rinsed with a diluted hydrochloric acid, a saturated aqueous solution of sodium hydro- 
gencarbonate, water, and a saturated saline solution, and dried on anhydrous sodium sulfate. The solvent was evap- 
orated, and the residue was purified by silica gel column chromatography (hexane), and recrystallized twice from 
ethanol to obtain 7.2 g white crystals of trans-6-(trans-4-propylcyclohexyl)-2-(3,4 ; 5-trifluorophenyl)-trans-decahydro- 
naphthalene. 

15 |R (nujol) 1615, 1533cm-1 

1 H NMR(CDCI 3 ) 07.4-6.8 (m, 2H), 2.5-2.8 (m, 4H), 1 .9-0.7 (m, 28H) 
13C NMR (CDCI 3 ) D153, 149, 139, 136, 144, 110, 43-34, 20, 14 
MS m/z 392, 267, 197, 185, 171, 158, 145, 125, 108, 95, 83, 69, 55 

[0123] The following compounds were prepared in the same manner as mentioned above: 

20 

trans-6-(trans-4-propylcyclohexyl)-trans-2-(3,5-difluorophenyl)-trans-decahydronaphthalene, 
trans-6-{trans-4-propylcyclohexyl)-trans-2-(4-fluorophenyl)-trans-decahydronaphthalene, 
trans-6-(trans-4-propylcyclohexyl)-trans-2-(3,4-difluorophenyl)-trans-decahydronaphthalene, 
trans-6-(trans-4-propylcyclohexyl)-trans-2-(4-trifluoromethoxyphenyl)-trans-decahydronaphthalene, 

25 trans-6-(trans-4-propylcyclohexyl)-trans-2-(3-fluoro-4-trifluoromethoxyphenyl)-trans-decahydronaphthalene, 

trans-6-(trans-4-propylcyclohexyl)-trans-2-(3,5-difluoro-4-trifluoromethoxyphenyl)-trans-decahydronaphthalene, 
trans-6-(trans-4-propylcyclohexyl)-trans-2-(4-difluoromethoxyphenyl)-trans-decahydronaphthalene, 
trans-6-(trans-4-propylcyclohexyl)-trans-2-(3-fluoro-4-difluoromethoxyphenyl)-trans-decahydronaphthalene, 
trans-6-(trans-4-propylcyclohexyl)-trans-2-(3,5-difluoro-4-difluoromethoxyphenyl)-trans-decahydronaphthalene, 

30 trans-6-(trans-4-propylcyclohexyl)-trans-2-(4-chlorophenyl)-trans-decahydronaphthalene, 

trans-6-(trans-4-propylcyclohexyl)-trans-2-(3-fluoro-4-chlorophenyl)-trans-decahydronaphthalene, 
trans-6-(trans-4-propylcyclohexyl)-trans-2-(3,5-difluoro-4-chlorophenyl)-trans-decahydronaphthalene, 
trans-6-(trans-4-propylcyclohexyl)-trans-2-(4-methoxyphenyl)-trans-decahydronaphthalene, 
trans-6-(trans-4-propylcyclohexyl)-trans-2-(3-fluoro-4-methoxyphenyl)-trans-decahydronaphthalene, 

35 trans-6-(trans-4-propylcyclohexyl)-trans-2-(3,5-difluoro-4-methoxyphenyl)-trans-decahydronaphthalene. 

Example 4: Synthesis of trans-6-(3,5-difluorophenyl)-trans-decahydronaphthalene-2-carbaldehyde 
[0124] 

40 



1 ) Ph 3 P=CHqCH 3 OHC 

2) Tici 

3) NaOH 




o 




[01 25] 1 3.5 g of methoxymethyltriphenylphosphonium chloride was suspended in 35 ml of TH F. While the suspension 
so was cooled to 10°C or lower, a 25 ml THF solution of 5.5 g of potassium t-butoxide was added dropwise. While the 
cooling was further continued, 25 ml THF solution of 8.5 g of 6-(3,5-difluorophenyl)decahydronaphthalen-2-one was 
added dropwise over a period of 1 0 minutes. After the temperature was reduced to room temperature and stirring was 
carried out for 4 hours, water and hexane were added. The organic phase was separated, and rinsed with water. Then , 
the solvent was evaporated. 10.1 g of the solid substance obtained was dissolved in 50 ml of THF. 50 ml of 10% 
55 hydrochloric acid was added, and the mixture was heated under refluxing for 2 hours. The temperature was reduced 
to room temperature. The organic phase was separated, and the aqueous phase was extracted with ethyl acetate. 
The organic phases were combined, and the combined organic phase was rinsed with saturated saline solution. The 
solvent was then evaporated. 1 0 g of the oily substance obtained was dissolved in 1 00 ml of methanol. To the solution, 
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which was cooled to 10°C or lower, 10 ml of 10% aqueous solution of sodium hydroxide was added. After stirring for 
2 hours, the temperature was reduced to room temperature. Water was added to the mixture, and the mixture was 
extracted with ethyl acetate. The organic phase was rinsed with a saturated saline solution, and dried on anhydrous 
sodium sulfate. The solvent was evaporated, and 1 0.5 g of trans-6-(3,5-difluorophenyl)-trans-decahydronaphthalene- 
s 2-carbaldehyde as an oily substance was obtained. 

[0126] The following compounds were prepared in the same manner as mentioned above: 

trans-6-(4-fluorophenyl)-trans-decahydronaphthalene-2-carbaldehyde, 
trans-6-(3,4-difluorophenyl)-trans-decahydronaphthalene-2-carbaldehyde, 

10 trans-6-(3,4,5-trifluorophenyl)-trans-decahydronaphthalene-2-carbaldehyde, 

trans-6-(4-trifluoromethoxyphenyl)-trans-decahydronaphthalene-2-carbaldehyde, 
trans-6-(3-fluoro-4-trifluoromethoxyphenyl)-trans-decahydronaphthalene-2-carbaldehyde, 
trans-6-(3,5-difluoro-4'trifluoromethoxyphenyl)-trans-decahydronaphthalene-2-carbaldehyde, 
trans-6- (4-difluoromethoxyphenyl)-trans-decahydronaphthalene-2-carbaldehyde, 

15 trans-6-(3-fluoro-4-difluoromethoxyphenyl)-trans-decahydronaphthalene-2-carbaldehyde, 

trans-6-(3,5-difluoro-4-difluoromethoxyphenyl)-trans-decahydronaphthalene-2-carbaldehyde, 
trans-6-(4-chlorophenyl)-trans-decahydronaphthalene-2-carbaldehyde, 
trans-6-(3-fluoro-4-chlorophenyl)-trans-decahydronaphthalene-2-carbaldehyde, 
trans-6-(3,5-difluoro-4-chlorophenyl)-trans-decahydronaphthalene-2-carbaldehyde, 

20 trans-6-(4-methoxyphenyl)-trans-decahydronaphthalene-2-carbaldehyde J 

trans-B^S-fluoro^-methoxyphenyO-trans-decahydronaphthalene^-carbaldehyde, 
trans-6-(3,5-difluoro-4-methoxyphenyl)-trans-decahydronaphthalene-2-carbaldehyde. 

Example 5: trans-6-(3,4-difluorophenyl)-trans-2-(2-formylethyl)decahydronaphthalene 

25 

[0127] 



30 




[01 28] 1 3.5 g of methoxymethyltriphenylphosphonium chloride was suspended in 35 ml of TH F. While the suspension 
was cooled to 10°C or lower, a 25 ml THF solution of 5.5 g of potassium t-butoxide was added dropwise. While the 
cooling was further continued, 25 ml THF solution of 10.0 g of trans-6-(3,4-difluorophenyl)-trans-decahydronaphtha- 

40 lene-2-carbaldehyde, which was obtained in a manner similar to that of Example 1 , was added dropwise. After the 
temperature was reduced to room temperature and stirring was carried out for 4 hours, water and hexane were added. 
The organic phase was separated, and rinsed with water. Then, the solvent was evaporated. 12.0 g of the solid sub- 
stance obtained was dissolved in 60 ml of THF. 60 ml of 10% hydrochloric acid was further added, and the mixture 
was heated under refluxing for 2 hours. The temperature was reduced to room temperature. The organic phase was 

45 separated, and the aqueous phase was extracted with ethyl acetate. The organic phases were combined, and the 
combined organic phase was rinsed with saturated saline solution. The solvent was then evaporated. 11 .0 g of trans- 
6-(3,4-difluorophenyl)-trans-decahydronaphthalene-2-carbaldehyde obtained was dissolved in 40 ml of THF. The so- 
lution was added again dropwise to a 60 ml THF solution of 13.5 g of methoxymethyltriphenylphosphonium chloride 
and 5.5 g of potassium t-butoxide, which has been cooled. The temperature was reduced to room temperature. After 

50 the mixture was stirred for 4 hours, water and hexane were added, and the organic phase was separated. After the 
organic phase was rinsed with water, the solvent was evaporated. 1 3.6 g of the solid substance obtained was dissolved 
in 70 ml of THF. 70 ml of 10% hydrochloric acid was added to the solution, and the mixture was stirred for 2 hours. 
The temperature was reduced to room temperature, water was added to the mixture, and the mixture was extracted 
with ethyl acetate. The organic phase was rinsed with a saturated saline solution, and dried on anhydrous sodium 

55 sulfate. The solvent was evaporated, and 1 2.0 g of trans-6-(3,4-difluorophenyl)-trans-2-(2-formylethyl)decahydronaph- 
thalene as an oily substance was obtained. 

[0129] The following compounds were prepared in the same manner as mentioned above: 
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trans-6-(3,5-difluorophenyl)-trans-2-(2-formylethyl)decahydronaphtha!ene, 

trans-6-(4-fluorophenyl)-trans-2- (2-formylethyl)decahydronaphthalene, 

trans-6-(3,4 1 5-trifluorophenyl)-trans-2-(2-formylethyl)decahydronaphthalene J 

trans-6-(44rifluoromethoxyphenyl)-trans-2-(2-fonTiylethyl)decahydronaphthalene I 

trans-6-(34luoro-44rifluoromethoxyphenyl)-trans-2-(2-forrnylethyl)decahydronaphthalene, 

trans-6-(3,5-difluoro-4-trifluoromethoxyphenyl)4rans-2-(2-formylethyl)decahydronaphthalene, 

trans-6-(4-difluoromethoxyphenyl)-trans-2-(2-formylethyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-difluoromethoxyphenyl)-trans-2-(2-formylethyl)decahydronaphthalene, 

trans-6-(3,5-difluoro-4-difluoromethoxyphenyl)-trans-2-(2-formylethyl)decahydronaphthalen 

trans-6-(4-chlorophenyl)-trans-2-(2-formylethyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-chlorophenyl)-trans-2-(2-formylethyl)decahydronaphthalene, 

trans-6-(3 f 5-difluoro-4-chlorophenyl)4rans-2-(2-formylethyl)decahydronaphthalene f 

trans-6-(4-methoxyphenyl)-trans-2-(2-forrnylethyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-methoxyphenyl)-trans-2-(2-formylethyl)decahydronaphthalene, 

trans-6-(3,5-difluoro-4-methoxyphenyl)-trans-2-(2-formylethyl)decahydronaphthalene. 

Example 6: Synthesis of trans-6-(3,5-difluorophenyl)-trans-2-vinyldecahydronaphthalene 

[0130] 




[0131] 24.4 g of methyltriphenylphosphonium iodide was suspended in 75 ml of THF. While the suspension was 
cooled to 1 0°C or lower, a 40 ml THF solution of 7.6 g of potassium t-butoxide was added dropwise. While the cooling 
was further continued, 100 ml THF solution of 20.5 g of trans-6-(3,5-difluorophenyl)-trans-decahydronaphthalene- 
2-carbaldehyde, which was obtained in Example 1 , was added dropwise. After the temperature was reduced to room 
temperature and stirring was carried out for 3 hours, water and hexane were added. The organic phase was separated, 
rinsed with water, and dried on anhydrous sodium sulfate. Then, the solvent was evaporated. 12.1 g of the oily sub- 
stance obtained was purified by silica gel column chromatography (hexane), and 4.0 g of trans-6-(3,5-difluorophenyl)- 
trans-2-vinyldecahydronaphthalene as an oily substance was obtained. 
[0132] The following compounds were prepared in the same manner as mentioned above: 



trans-6-(4-fluorophenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3,4-difluorophenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3,4,5-trifluorophenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(4-trifluoromethoxyphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3-fluoro-4-trifluoromethoxyphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3,5-difluoro-4-trifluoromethoxyphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(4-difluoromethoxyphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3-fluoro-4-difluoromethoxyphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-S-fS.S-difluoro^-difluoromethoxyphenyO-trans^-vinyldecahydronaphthalene, 

trans-6-(4-chlorophenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3-fluoro-4-chlorophenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3,5-difluoro-4-chlorophenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(4-methoxyphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3-fluoro-4-methoxyphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3,5-difluoro-4-methoxyphenyl)-trans-2-vinyldecahydronaphthalene. 
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Example 7: Synthesis of trans-6-(3,4,5-trifluorophenyl)-trans-2-(1 -propenyl)decahydronaphthalene 



[0133] 



OHC 




PhjP=CHCH 3 CH 3 -CH=CH- 




[0134] 13.4 g of ethyltriphenylphosphonium bromide was suspended in 30 ml of THF. While the suspension was 
cooled to 1 0°C or lower, a 25 ml THF solution of 4.5 g of potassium t-butoxide was added dropwise. While the cooling 
was further continued, 50 ml THF solution of 10.1 g of trans-6-(3,4,5-trifluorophenyl)-trans-decahydronaphthalene- 
2-carbaldehyde, which was obtained in a manner similar to that of Example 1 , was added dropwise. After the temper- 
ature was reduced to room temperature and stirring was carried out for 3 hours, water and hexane were added. The 
organic phase was separated, rinsed with water, and dried on anhydrous sodium sulfate. Then, the solvent was evap- 
orated. 9.1 g of the oily substance obtained was dissolved in 50 ml of toluene. 2.5 g of sodium benzenesulfinate and 
10 ml of 10% hydrochloric acid were added to the solution, and the mixture was heated under refluxing for 20 hours. 
The temperature was reduced to room temperature. The organic phase was extracted using toluene, rinsed with a 
saturated aqueous solution of sodium hydrogen carbonate and a saturated saline solution, in sequence, and dried on 
anhydrous sodium sulfate. Then, the solvent was evaporated. The resultant was purified by silica gel column chroma- 
tography (hexane), and recrystallized (in ethanol) to obtain 7.8 g of white solid trans-6-(3,4,5-trifluorophenyl)-trans-2- 
(1 -propenyl)decahydronaphthalene (I-6). 

[0135] The following compounds were prepared in the same manner as mentioned above: 

trans-6-(3,5-difluorophenyl)4rans-2-(1-propenyl)decahydronaphthalene 5 

trans-6- (4-fluorophenyl) -trans-2- (1-propenyl) decahydronaphthalene, 

trans-6-(3,4-difluorophenyl)-trans-2-(1 -propenyl)decahydronaphthalene, 

trans-6-(4-trifluoromethoxyphenyl)-trans-2-(1 -propenyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-trifluoromethoxyphenyl)-trans-2-(1 -propenyl)decahydronaphthalene. 

trans-6-(3,5-difluoro-4-trifluoromethoxyphenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(4-difluoromethoxyphenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-difluoromethoxyphenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(3,5-difluoro-4-difluoromethoxyphenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(4-chlorophenyl) -trans-2-(1 -propenyl) decahydronaphthalene, 

trans-6-(3-fluoro-4-chlorophenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(3,5-difluoro-4-chlorophenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(4-methoxyphenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-methoxyphenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(3,5-difluoro-4-methoxyphenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(3 1 4,5-trifluorophenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3,5-difluorophenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(4-fluorophenyl)-trans-2-vinyldecahydronaphthalene, trans-6-(3,4-difluorophenyl)-trans-2-vinyldecahy- 
dronaphthalene, 

trans-6-(4-trifluoromethoxyphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3-fluoro-4-trifluoromethoxyphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3,5-difluoro-4-trifluoromethoxyphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(4-difluoromethoxyphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3-fluoro-4-difluoromethoxyphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3,5-difluoro-4-difluoromethoxyphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(4-chlorophenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3-fluoro-4-chlorophenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3,5-difluoro-4-chlorophenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(4-methoxyphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3-fluoro-4-methoxyphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3,5-difluoro-4-methoxyphenyl)-trans-2-vinyldecahydronaphthaIene, 

trans-6-(3,4,5-trifluorophenyl)-trans-2-(1 -pentenyl)decahydronaphthalene, 
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trans-6-(3,5-difluorophenyl)-trans-2-(1-pentenyl)decahydronaphthalene l 

trans-6-(4-f!uorophenyl)-trans-2-(1-pentenyl)decahydronaphthalene, 

trans-6-(3,4-difluorophepyl)-trans-2-(1-pentenyl)decahydronaphthalene, 

trans-6-(4-trifluororriethoxyphenyl)-trans-2-(1-pentenyl)decahydronaphthalene, 

trans-e^S-fluoro^-trifluoromethoxyphenyO-trans^^l-pentenyOdecahydronaphthalene, 

trans-6-(3,5-difluoro-44rifluoromethoxyphenyl)-trans-2-(1-pentenyl)decahydronaphthalene, 

trans-6-(4-difluoromethoxypheny!)-trans-2-(1-pentenyl)decahydronaphthalene ) 

trans-6-(3-fluoro-4-difluoromethoxyphenyl)-trans-2-(1-pentenyl)decahydronaphthalene, 

trans-6-(3,5-difluoro-4-difluoromethoxyphenyl)-trans-2-(1-pentenyl)decahydronaphthaiene, 

trans-6-(4-chlorophenyl)-trans-2-(1-pentenyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-chlorophenyl)-trans-2-(1-pentenyl)decahydronaphthalene, 

trans-6-(3,5-difluoro-4-chlorophenyl)-trans-2-(1-pentenyl) decahydronaphthalene, 

trans-6-(4-methoxyphenyl)-trans-2-(1-pentenyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-methoxyphenyl)-trans-2-(1-pentenyl)decahydronaphthalene, 

trans-6-(3,5-difluoro-4-methoxyphenyl)-trans-2-(1-pentenyl)decahydronaphthalene. 

Example 8: Synthesis of trans-6-(3,4-difluorophenyl)-trans-2-(3-butenyl)decahydronaphthalene 

[0136] 




[0137] 16.5 g of methyltriphenylphosphonium iodide was suspended in a mixture of 17 ml THF and 51 ml toluene. 
While the suspension was cooled to 10°C or lower, a 4.6 g of potassium t-butoxide was added. While the cooling was 
further continued, 20 ml toluene solution of 5.0 g of trans-6-(3,4-difluorophenyl)-trans-2-(2-formylethyl)decahydronaph- 
thalene, which was obtained in Example 2, was added dropwise. After the mixture was stirred for 2 hours, 5 ml of water 
and then 200 ml of hexane were added, and triphenylphosphine oxide was separated by filtration. The organic phase 
was separated, rinsed with 100 ml of water and 100 ml of water/methanol mixed solvent (1/2), and dried on anhydrous 
sodium sulfate. Then, the solvent was evaporated. The oily substance obtained was purified by silica gel column chro- 
matography (hexane) and recrystallized from ethanol to obtain 3.7 g of white solid trans-6-(3,4-difluorophenyl)-trans- 
2-(3-butenyl)decahydronaphthalene (1-5) . 

[0138] The following compounds were prepared in the same manner as mentioned above: 



trans-6-(3,5-difluorophenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(4-fluorophenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(3,4,5-trifluorophenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(4-trifluoromethoxyphenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-trifluoromethoxyphenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(3 J 5-difluoro-4-trifluoromethoxyphenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(4-difluoromethoxyphenyl)-trans-2-(3-butenyl)decahydronaphthalene } 

trans-6-(3-fluoro-4-difluoromethoxyphenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(3,5-difluoro-4-difluoromethoxyphenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(4-chlorophenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-chlorophenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(3,5-difluoro-4-chlorophenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(4-methoxyphenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-methoxyphenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(3,5-difluoro-4-methoxyphenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-e^S^.S-trifluorophenyO-trans^^S-pentenyOdecahydronaphthalene, 

trans-6-(3,5-difluorophenyl)-trans-2-(3-pentenyl)decahydronaphthalene, 

trans-6-(4-fluorophenyl)-trans-2-(3-pentenyl) decahydronaphthalene, 
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trans-e-tS^-difluorophenylJ-trans-a-CS-pentenylJdecahydronaphthalene, 

trans-6-(4-trifluoromethoxyphenyl)-trans-2-(3-pentenyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-trifluoromethoxyphe 

trans-6-(3,5-difluoro-4-trifluoromethoxyphenyl)-trans-2-(3-pentenyl)decahydronaphtha 

trans-6-(4-difluoromethoxyphenyl)-trans-2-(3-pentenyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-difluoromethoxyphenyl)-trans-2-(3-pentenyl)decahydronaphthalen 

trans-6-(3,5-dif!uoro-4-difluoromethoxyphenyl)-trans-2-(3-pentenyl)decahydronaphtha!en 

trans-6-(4-chlorophenyl)-trans-2-(3-pentenyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-chlorophenyl)-trans-2-(3-pentenyl)decahydronaphthalene, 

trans-e^S.S-difluoro^-chlorophenyO-trans^^S-pentenyOdecahydronaphthalene, 

trans-6-(4-methoxyphenyl)-trans-2-(3-pentenyl)decahydronaphthalene, 

trans-6-(3-f!uoro-4-methoxyphenyl)-trans-2-(3-pentenyl)decahydronaphthalene, 

trans-6-(3,5-difluoro-4-methoxyphenyl)-trans-2-(3-pentenyl)decahydronaphthalene. 

Example 9: Synthesis of trans-2-propyl-trans-6-(3,5-difluoro-4-cyanophenyl)-trans-decahydronaphthalene 

[0139] 



BrM 



Pr 




«-0 



p-TsOH 




H 2 , Pd/C^ f-BuOK _ Pr 



SOCI- 



L)/ 2)C0 2 



^ NH 3> POCl 3 ^ Pr- 





(9-a) Synthesis of trans-2-propyl-trans-6-(3,5-difluorophenyl)-trans-decahydronaphthalene 



[01 40] 2.4 g of magnesium was suspended in 5 ml of tetrahydrofuran, and an 80 ml THF solution of 1 7.6 g of 1 -bromo- 
3,5-difluorobenzene was added dropwise to the suspension over a period of about 30 minutes at such a rate that the 
THF was moderately refluxed. After further stirring the mixture for 1 hour, an 80 ml THF solution of 20 g of 6-propyloc- 
tahydro-2-naphthalenone was added dropwise over a period of 30 minutes. After further stirring the mixture for 2 hours, 
80 ml of 10% hydrochloric acid was added. 100 ml of hexane was added, and the organic phase was separated. The 
aqueous phase was extracted with 100 ml of hexane, and the extracts were combined with the organic phase. The 
combined organic phase was rinsed with water, a saturated aqueous solution of sodium hydrogencarbonate, and a 
saturated saline solution, and dried on anhydrous sodium sulfate. The solvent was evaporated, and 105 ml of toluene 
and 1.7 g of p-toluenesulfonic acid monohydrate were added. The mixture was heated at 110°C with stirring while 
evaporated water was separated and removed. When the evaporation of water was stopped, the temperature was 
reduced to room temperature. 50 ml of water was added, and the organic phase was separated. The organic phase 
was rinsed with a saturated aqueous solution of sodium hydrogencarbonate, water and a saturated saline solution, 
and dried on anhydrous sodium sulfate. The solvent was evaporated, and the whole amount of the residue was dis- 
solved in 100 ml of ethyl acetate. 3.0 g of carbon with 5% palladium was added, and the mixture was stirred in an 
autoclave in hydrogen under a pressure of 400 KPa. After stirring for 5 hours at room temperature, the catalyst was 
removed by way of filtration through celite, and the solvent was evaporated to obtain a trans/cis mixture of trans- 
6-propyl-2-{3,5-difluorophenyl)-trans-decahydronaphthalene. The whole amount of this mixture was dissolved in 100 
ml of N,N-dimethylformamide (DMF). 2.4 g of potassium t-butoxide was added to the solution, and the mixture was 
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stirred for 5 hours at 70°C. After the mixture was cooled to room temperature, 100 ml of water was added, and extraction 
was performed twice using 100 ml of toluene. Organic phases were combined, and the combined organic phase was 
rinsed with 1 0% hydrochloric acid, a saturated aqueous solution of sodium hydrogencarbonate, water, and a saturated 
saline solution, and dried on anhydrous sodium sulfate. The solvent was evaporated, and the residue was purified by 
5 silica gel column chromatography (hexane), and recrystallized from ethanol to obtain 16.5 g white crystals of trans- 
6-propyl-trans-2-(3,5-difluorophenyl)-trans-decahydronaphthalene. 

(9-b) Synthesis of trans-2-propyl-trans-6-(3,5-difluoro-4-cyanophenyl)-trans-decahydronaphthalene 

10 [0141] 16.5 of trans-6-propyl-trans-2-(3,5-difluorophenyl)-trans-decahydronaphthalene, which was obtained in (9-a), 
was dissolved in 70 ml of THF, and the solution was cooled to - 78°C. 38.6 ml of 1 .6 M butyl lithium-hexane solution 
was added over a period of 30 minutes in a manner such that the inner temperature does not exceed -50°C. After 
further stirring for 20 minutes, maintaining the inner temperature under -50°C, carbon dioxide was injected into the 
mixture. When generation of heat stopped, the temperature was gradually increased to room temperature. 50 ml of 

'5 water and 50 ml of hexane was added, and the organic phase was separated. The organic phase was rinsed with 
water and a saturated saline solution, and dried on anhydrous sodium sulfate. The solvent was evaporated, and the 
whole amount of the residue was dissolved in 170 ml of 1 ,2-dichloroethane. 8.1 g of thionyl chloride and 0.1 ml of 
pyridine were added, and the mixture was stirred for 5 hours. The solvent was evaporated, and the whole amount of 
the residue was dissolved in 100 ml of dichloromethane. Ammonia gas was injected into the solution while stirring. 

20 Two hours later, the solution was filtered. The residue was dissolved in 100 ml of DMF, and 7.9 g of oxalyl chloride 
was added dropwise. After further stirring for 1 hour, the mixture was poured onto iced water. 1 00 ml of toluene was 
added, and the organic phase was separated. The organic phase was rinsed with water, a saturated aqueous solution 
of sodium hydrogencarbonate, and a saturated saline solution, and dried on anhydrous sodium sulfate. The solvent 
was evaporated, and the residue was purified by silica gel column chromatography and recrystallized from ethanol to 

25 obtain 9 g white crystals of trans-2-propyl-trans-6-(3,5-difluoro-4-cyanophenyl)-trans-decahydronaphthalene. 
[0142] The following compounds were prepared in the same manner as mentioned above: 



30 



trans-2-methyl-trans-6-(3,5-difluoro-4-cyanophenyl)-trans-decahydronaphthalene, 

trans-2-ethyl-trans-6-(3,5-difluoro-4-cyanophenyl)-trans-decahydronaphthalene, 

trans-2-butyl-trans-6-(3,5-difluoro-4-cyanophenyl)-trans-decahydronaphthalene, 

trans-2-pentyl-trans-6-(3,5-difluoro-4-cyanophenyl)-trans-decahydronaphthalene, 

trans-2-hexyl-trans-6-(3,5-difluoro-4-cyanophenyl)-trans-decahydronaphthalene, 

trans-2-heptyl-trans-6- (3,5-difluoro-4-cyanophenyl)-trans-decahydronaphthalene. 



35 



Example 10: Synthesis of trans-2-propyl-trans-6-(3-fluoro-4-cyanophenyl)-trans-decahydronaphthalene 



[0143] 



40 



Pr- 




HBr, AcOH 



Pr- 



45 




50 



55 
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[0144] 20 g of trans-2-propyl-trans-6-(3-fluoro-4-methoxyphenyl)-trans-decahydronaphthalene (which is a com- 
pound obtained in a manner similar to (1 -a) exceptthat 1 -bromo-3-fluro-4-methoxybenzene was used instead of 1 -bro- 
mo-3,5-difluorobenzene) was added to a mixture of 100 ml of acetic acid and 100 ml of 48% aqueous solution of 
hydrobromic acid, and the mixture was heated for 20 hours under refluxing. The temperature was reduced to room 

5 temperature. Water and toluene were added to the mixture, and the organic phase was separated. The organic phase 
was rinsed with a saturated aqueous solution of sodium hydrogencarbonate, water, and a saturated saline solution, 
and dried on anhydrous sodium sulfate. The solvent was evaporated, and the whole amount of the residue was dis- 
solved in 1 00 ml of dichloromethane. 1 9.7 g of trifluromenthanesulfonic anhydride was added to the solution, and the 
mixture was cooled to 5°C. While the mixture was stirred forcefully, 1 2 ml of pyridine was added dropwise, and thereafter 

10 the mixture was further stirred for 1 hour. Water was added to stop the reaction. The organic phase was separated 
out, and the aqueous phase was extracted with dichloromethane. Organic phases were combined, and the combined 
organic phase was rinsed with 10% hydrochloric acid, a saturated aqueous solution of sodium hydrogencarbonate, 
water, and then a saturated saline solution, and dried on anhydrous sodium sulfate. After the solution was purified by 
silica gel column chromatography (hexane), the solvent was evaporated. The whole amount of the residue was dis- 

15 solved in 150 ml of acetonitrile. 1 .7 g of 

dibromobis(triphenylphosphine)nickel(ll), 1.4 g of triphenylphosphine, 0.3 g of zinc powder, and 8.5 g of potassium 
cyanide were added to the solution, and the mixture was heated at 80°C for 1 6 hours while stirring. Water was added 
to stop the reaction. The organic phase was further rinsed with water, and dried on anhydrous sodium sulfate. The 
solution was purified by silica gel column chromatography (hexane/dichloromethane), and further recrystallized from 

20 ethanol to obtain 12.5 g of white solid 5-fluoro-6-cyano-2-(trans-4-propylcyclohexyl)naphthalene. 
[0145] The following compounds were prepared in the same manner as mentioned above: 

trans-2-methyl-trans-6-(3-fluoro-4-cyanophenyl)-trans-decahydronaphthalene, 

trans-2-ethyl-trans-6-(3-fluoro-4-cyanophenyl)-trans-decahydronaphthalene, 
25 trans-2-butyl-trans-6-(3-fluoro-4-cyanophenyl)-trans-decahydronaphthalene, 

trans-2-pentyl-trans-6-(3-fluoro-4-cyanophenyl)-trans-decahydronaphthalene, 

trans-2-hexyl-trans-6-(3-fluoro-4-cyanophenyl)-trans-decahydronaphthalene, 

trans-2-heptyl-trans-6-(3-fluoro-4-cyanophenyl)-trans-decahydronaphthalene, 

trans-2-vinyl-trans-6-(3-fluoro-4-cyanophenyl)-trans-decahydronaphthalene, 
30 trans-2-(1-propenyl)-trans-6-(3-fluoro-4-cyanophenyl)-trans-decahydronaphthalene, 

trans-2-(1 -pentenyl)-trans-6-(3-fluoro-4-cyanophenyl)-trans-decahydronaphthalene, 

trans-2-(3-butenyl)-trans-6-(3-fluoro-4-cyanophenyl)-trans-decahydronaphthalene, 

trans-2-(3-pentenyl)-trans-6-(3-fluoro-4-cyanophenyl)-trans-decahydronaphthalene. 

35 Example 11 : Synthesis of trans-6-(4-cyano-3,5-difluorophenyl)-trans-2-(1 -propenyl)decahydronaphthalene 
[0146] 




50 [0147] 4.8 ml of a 1 .5 M hexane solution of n-butyl lithium was added dropwise to a 1 0 ml THF solution of 1 .74 g of 
trans-6-(3,5-difluorophenyl)-trans-2-(1 -propenyl) decahydronaphthalene while cooling the solution to -78°C. After stir- 
ring for 10 minutes, carbon dioxide was injected into the mixture until saturation. After the mixture was left to stand 
until the temperature reached room temperature, 10% hydrochloric acid was added. The organic phase was extracted 
using ethyl acetate, rinsed with water, and dried on anhydrous magnesium sulfate. Then, the solvent was evaporated. 

55 1 .9 g of the solid substance obtained was suspended in 1 2 ml of 1 ,2-ethylene dichloride. 1 .4 g of thionyl chloride, 0.05 
ml of pyridine, and 1 ml of N,N-dimethylformamide (DMF) were added to the suspension, and the mixture was stirred 
for 1 hour at room temperature. The solvent was evaporated, and the oily substance obtained was dissolved in 50 ml 
of methylene chloride. Ammonia gas was injected into the solution while cooling the solution to 10°C or lower until 
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saturation. After stirring for 1 hour at room temperature, the solvent was evaporated. 2.6 g of the solid substance 
obtained was suspended in 20 ml of DM F. 1 .5 ml of phosphorus oxychloride was added to the suspension while cooling 
the suspension to 1 0°C or lower, and the mixture was stirred for 1 hour at room temperature. Water was added to the 
mixture. The organic phase was extracted using toluene, rinsed with a saturated saline solution, and dried on anhydrous 
5 sodium sulfate. Then, the solvent was evaporated. The residue was purified by silica gel column chromatography 
(hexane), and recrystallized (ethanol) to obtain 0.3 g of white solid trans-6-(4-cyano-3,5-difluorophenyl)-trans-2-(1 -pro- 
penyl)decahydronaphthalene (1-12) . 

[0148] The following compounds were prepared in the same manner as mentioned above: 

10 trans-2-vinyl-trans-6-(4-cyano-3,5-difluorophenyl)-trans-decahydronaphthalene, 

trans-2-(1-propenyl)-trans-6-(4-cyano-3,5-difluorophenyl)-trans-decahydronaphthalene, 
trans-2-(1-pentenyl)-trans-6-(4-cyano-3,5-difluorophenyl)-trans-decahydronaphthalene ! 
trans-2-(3-butenyl)-trans-6-(4-cyano-3,5-difluorophenyl)-trans-decahydronaphthalene, 
trans-2-(3-pentenyl)-trans-6-(4-cyano-3,5-difluorophenyl)-trans-decahydronaphthalene. 

Example 12: Synthesis of trans-6-propyl-2-[2-(3,4,5-trifluorophenyl)ethyl]-trans-decahydronaphthalene 

[0149] 

20 



F 



25 




30 

(12-a) Synthesis of 6-propyl-trans-decahydronaphthalene-2-carbaldehyde 

[01 50] A 1 00 ml THF solution of 24 g of 6-propyl-trans-decahydro-2-naphthalenone was added dropwise to a Wittig 
reagent prepared from 38 g of methoxymethyltriphenylphosphonium chloride and 14 g of potassium t-butoxide in 200 

35 ml of THF, while the mixture was cooled 1 0°C or lower. The temperature was reduced to room temperature. After the 
mixture was stirred for 4 hours, water and hexane were added. The organic phase was separated and rinsed with 
water, and the solvent was evaporated. The pale yellow oily substance obtained was dissolved in 1 80 ml of THF. 1 80 
ml of 10% hydrochloric acid was added to the solution, and the mixture was heated for 3 hours under refluxing. The 
temperature was reduced to room temperature, the organic phase was separated, and the aqueous phase was ex- 

40 tracted with ethyl acetate. Organic phases were combined, the combined organic phase was rinsed with a saturated 
aqueous solution of sodium hydrogencarbonate, water, and a saturated saline solution, in sequence, and the solvent 
was evaporated. The pale yellow solid substance obtained was dissolved in 1 60 ml of methanol. 20 ml of 1 0% aqueous 
solution of sodium hydroxide was added to the solution while cooling the solution to 10°C or lower. After stirring the 
mixture for 2 hours, the temperature was reduced to room temperature, and the solvent was evaporated. The pale 

45 yellow solid substance obtained was rinsed with water, and recrystallized from a hexane solution to obtain 1 8 g of white 
solid 6-propyl-trans-decahydronaphthalene-2-carbaldehyde. 

(12-b) Synthesis of 2-[2-(3,4,5-trifluorophenyl)ethenyl]-6-propyl-trans-decahydronaphthalene 

so [0151] A 90 ml THF solution of 18 g of 6-propyl-trans-decahydronaphthalene-2-cartoaldehyde, which was obtained 
in (12-a), was added dropwise to a Wittig reagent prepared from 49 g of 3,4,5-trifluorobenzyltriphenylphosphonium 
bromide and 12 g of potassium t-butoxide in 250 ml of THF, while the mixture was cooled to 10°C or lower. The tem- 
perature was reduced to room temperature. After the mixture was stirred for 4 hours, water and hexane were added. 
The organic phase was separated and rinsed with water, and the solvent was evaporated. The residue was purified 

55 by silica gel column chromatography (hexane) to obtain 22 g of 2-[2-(3,4,5-trifluorophenyl)ethenyl]-6-propyl-trans-dec- 
ahydronaphthalene as a colorless oily substance. 
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(1 -c) Synthesis of trans-e-propyl^-^-fS.A.S-trifluorophenylJethyll-trans-decahydronaphthalene 



[0152] 22 g of 2-[2-(3 1 4,5-trifluoropheny!)ethenyl]-6-propyl-trans-decahydronaphthalene, which was obtained in 
(12-b), was dissolved in 120 ml of ethyl acetate. 5 g of carbon with 5% palladium was added to the solution. Hydro- 
genation was carried out at room temperature for 6 hours. The catalyst was removed by way of filtration through celite, 
and the solvent was evaporated. The residue was purified by silica gel column chromatography (hexane), and recrys- 
tallizedfrom ethanol at -70°C or lower to obtain 6 g of white solid trans-6-propyl-2-[2-(3,4,5-trifluorophenyl) ethyl]-trans- 
decahydronaphthalene. 

[0153] The following compounds were prepared in the same manner as mentioned above: 



trans- 


-6 


-propyl-2- 


trans- 


-6 


-propyl-2 


trans- 


-6 


-propyl-2- 


trans- 


-6 


-propyl-2- 


trans- 


6 


-propyl-2- 


trans- 


-6 


-propyl-2- 


trans- 


-6 


-propyl-2- 


trans- 


■6 


-propyl-2- 


trans- 


•6- 


-propyl-2- 


trans- 


-6 


-propyl-2 


trans- 


-6 


-propyl-2 


trans- 


-6 


-propyl-2 


trans- 


-6 


-propyl-2- 


trans- 


•6- 


-propyl-2 


trans- 


-6 


-propyl-2- 



Example 13: Synthesis of 4-cyano-3-fluorophenyl-6-pentyl-trans-decahydronaphthalene-2-carboxylate (1-14) 



[0154] 




(13-a) Synthesis of 6-pentyl-trans-decahydronaphthalene-2-carbaldehyde 

[0155] Reaction of 28 g of 6-propyl-trans-decahydro-2-naphthalenone with a Wittig reagent similar to that used in 
(1-a) was carried out to obtain 1 9 g of white solid 6-pentyl-trans-decahydronaphthalene-2-carbaldehyde. 

(13-b) Synthesis of 6-pentyl-trans-decahydronaphthalene-2-cart>oxylic acid 

[01 56] 1 9 g of 6-pentyl-trans-decahydronaphthalene-2-carbaldehyde, which was obtained in (1 3-a), was added drop- 
wise to a 60 ml aqueous solution of 12 g of concentrated sulfuric acid and 6 g of potassium permanganate while the 
mixture was cooled to 10°C or lower. After stirring the mixture for 30 minutes at room temperature, water and ethyl 
acetate were added. The organic phase was separated and rinsed with water a saturated aqueous solution of sodium 
hydrogencarbonate, water, and a saturated saline solution, in sequence. After the organic phase was dried on anhy- 
drous sodium sulfate, the solvent was evaporated. The residue was recrystallized from a hexane solution to obtain 8 
g white solid 6-pentyl-trans-decahydronaphthalene-2-carboxylic acid. 
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(13-c) Synthesis of 4-cyano-3-fluorophenyl-6-pentyl-trans-decahydronaphthalene-2-carboxylate 

[0157] 8 g of 6-pentyl-trans-decahydronaphthalene-2-carboxylic acid, which was obtained in (13-b), was dissolved 
in 40 ml of 1 ,2-dichloroethane. 5 g of thionyl chloride, 0.1 ml of pyridine, and 5 ml of DMF were added to the solution, 
and the mixture was heated for 1 hour under refluxing. After excessive thionyl chloride was evaporated, 50 ml of 
dichloromethane was added, then 4 g of 3-fluoro-4-cyanophenol and 3 g of pyridine were added, and the mixture was 
stirred for 8 hours at room temperature. 1 0% hydrochloric acid was added, and the organic phase was separated and 
rinsed with a saturated aqueous solution of sodium hydrogencarbonate and a saturated saline solution, in sequence, 
and dried on anhydrous sodium sulfate. After the solvent was evaporated, the residue was purified by silica gel chro- 
matography (hexane/ethyl acetate), and recrystallized from ethanol to obtain 3 g white crystals of 4-cyano-3-fluoroph- 
enyl 6-pentyl-trans-decahydronaphthalene-2-carboxylate. 

Example 14: Synthesis of 4-cyano-3,5-difluorophenyl 6-propyl-trans-decahydronaphthalene-2-carboxylate (1-13) 
[0158] 




F 



[0159] In a manner similar that in (13-c), esterification reaction of 15 g of 6-propyl-trans-decahydronaphthalene- 
2-carboxylic acid, which was obtained in (13-b), with 11 g of 3,5-difluoro-4-cyanophenol was carried out to obtain 6 g 
of white solid 4-cyano-3,5-difluorophenyl-6-propyl-trans-decahydronaphthalene-2-carboxylate. 

Example 15: Synthesis of 6-(4-vinyl-trans-cyclohexyl)-2-(3,5-difluoro-4-cyanophenyl)-trans-decahydronaphthalene (I- 
15) 

[0160] 
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(1 5-a) Synthesis of 4-[2-(3,5-dif luorophenyO-trans-a^^a.S.e.y.B.Sa-octahydronaphthalen-S-yllcyclohexanone 
ethyleneacetal 

[0161] Reaction of 29 g of 4-[6-oxo-trans-octahydronaphthalen-2-yl]cyclohexanone monoethyleneacetal with a Grig- 
nard reagent prepared from 3,5-difluoro-1 -bromobenzene was carried out, and dehydration and re-acetalization were 
carried out to obtain 33 g of pale yellow solid 4-[2-(3,5-difluorophenyl)-trans-3 > 4 J 4a f 5,6 j 7 l 8,8a-octahydronaphthalen- 
6-yl]cyclohexanone ethyleneacetal. 

(15-b) Synthesis of 4-[6-(3,5-difluorophenyl)-trans-decahydronaphthalen-2-yl]cyclohexanone ethyleneacetal 

[0162] Catalytic hydrogenation reduction of 33 g of 4-[2-(3,5-dif luorophenyl)-trans-3,4, 48,5,6,7, 8,8a-octahydronaph- 
thalen-6-yl]cyclohexanone ethyleneacetal, which was obtained in (15-a), was carried out to obtain 29 g of pale yellow 
solid 4-[6-(3,5-difluorophenyl)-trans-decahydronaphthalen-2-yl]cyclohexanone ethyleneacetal. 

(15-c) Synthesis of 4-[6-(3,5-difluorophenyl)-trans-decahydronaphthalen-2-yl]cyclohexanone 

[0163] Deacetalization of 29 g of 4-[6-(3,5-difluorophenyl)-trans-decahydronaphthalen-2-yl]cyclohexanone ethyle- 
neacetal, which was obtained in (5-b), was carried out to obtain 20 g of pale yellow solid 4-[6-(3,5-difluorophenyl)- 
trans-decahydronaphthalen-2-yl]cyclohexanone. 

(1 5-d) Synthesis of 4-[6-(3,5-dif luorophenyl)-trans-decahydronaphthalen-2-yl]cyclohexylcarbaldehyde 

[0164] Reaction of 20 g of 4-[6-(3,5-difluorophenyl)-trans-decahydronaphthalen-2-yl]cyclohexanone, which was ob- 
tained in (5-c), with a Wittig reagent was carried out to obtain 18 g of pale yellow solid 4-[6-(3,5-difluorophenyl)-trans- 
decahydronaphthalen-2-yl]cyclohexanecarbaldehyde. 

(15-e) Synthesis of 6-(3,5-difluorophenyl)-2-(4-vinyl-trans-cyclohexyl)-trans-decahydronaphthalene 

[0165] Reaction of 18 g of 4-[6-(3,5-difluorophenyl)-trans-decahydronaphthalen-2-yl] cyclohexanecarbaldehyde, 
which was obtained in (15-d), was carried out to obtain 16 g of white solid 6-(3,5-difluorophenyl)-2-(4-vinyl-trans-cy- 
clohexyl)-trans-decahydronaphthalene. 

(15-f) Synthesis of 3,5-difluoro-4-[6-(4-vinyl-trans-cyclohexyl)-trans-decahydronaphthalen-2-yl]benzoic acid 

[0166] Reaction of 16 g of 6-(3,5-difluorophenyl)-2-(4-vinyl-trans-cyclohexyi) -trans-decahydronaphthalene, which 
was obtained in (15-e), with butyl lithium was carried out, and thereafter reaction of the resultant with carbon dioxide 
was carried out to obtain 1 6 g of milky-white solid 3,5-difluoro-4-[6-(4-vinyl-trans-cyclohexyl)-trans-decahydronaphtha- 
len-2-yl]benzoic acid. 

(1 5-g) Synthesis of 6-(4-vinyl-trans-cyclohexyl)-2-(3,5-difluoro-4-cyanophenyl)-trans-decahydronaphthalene 

[0167] 1 6 g of 3,5-difluoro-4-t6-(4-vinyl-trans-cyclohexyl)-trans-decahydronaphthalen-2-yl]benzoic acid, which was 
obtained in (15-f), was dissolved in 80 ml of 1 ,2-dichloroethane. 6 g of thionyl chloride, 0.1 ml of pyridine, and 3 ml of 
DMF were added to the solution, and the mixture was stirred for 6 hours at room temperature. After the solvent and 
excessive thionyl chloride were evaporated, 120 ml of dichloromethane was added, and ammonia gas was injected 
while the mixture was cooled to 0°C. When generation of heat stopped, the mixture was stirred for 2 hours at room 
temperature, and crystals which precipitated were separated by precipitation. The yellow crystals obtained were dis- 
solved in 140 ml of DMF. 11 g of oxalyl chloride was added dropwise to the solution while the mixture was cooled to 
0°C. After stirring for 1 hour at room temperature, the mixture was poured onto iced water, and extraction was carried 
out using toluene. The organic phase was rinsed with water, a saturated aqueous solution of sodium hydrogencar- 
bonate, water, and a saturated saline solution, in sequence, and dried on anhydrous sodium sulfate. The solvent was 
evaporated, and the residue was purified by silica gel column chromatography (toluene) and recrystallized from ethanol 
to obtain 3 g white crystals of 6-(4-vinyl-trans-cyclohexyl)-2-(3,5-difluoro-4-cyanophenyl)-trans-decahydronaphtha- 
lene. 

[0168] The following compounds were prepared in the same manner as mentioned above: 

6-(trans-1-propenyl)-2-[trans-4-[3,5-difluoro-4-(trans-2-butenyloxy)phenyl]cyclohexyl]-trans-decahydronaphtha- 
lene, 
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6-(trans^-3-butenyl)-2-[trans-4-[3,5-difluoro-4-(trans-2-butenyloxy)phenyl]cyclohexyl]-tran 
lene, 

6-(trans-3-pentenyl)-2-[trans-4-[3,5-diflu^ 
lene, 

5 e-^rans-l-pentenyO^-ftrans^-fS^-difluoro^^trans^-butenyloxy) phenyl]cyclohexyl]-trans-decahydronaphtha- 

lene. 

Example 16: Synthesis of trans^-^^S^.S-trifluoropheny^phenyll-e-pentyl-trans-decahydronaphthalene (I-20) 
10 [0169] 



15 



20 



25 




F 

30 

(16-a) Synthesis of trans-2-phenyl-6-pentyl-trans-decahydronaphthalene 

[01 70] To a suspension of 23.6 g of metal magnesium In 90 ml of TH F, a 700 ml THF solution of 1 50 g of bromobenzene 
was added dropwise to obtain a Grignard reagent. A 400 ml THF solution of 21 7 g of 6-pentyl-trans-decahydro-2-naph- 

35 thalenone was added dropwise to the reagent over a period of 30 minutes. After further stirring for 2 hours, 400 ml of 
10% hydrochloric acid was added. Then, the organic phase was separated, rinsed with water, and dried on anhydrous 
magnesium sulfate. Then, the solvent was evaporated. 261 g of the oily substance obtained was dissolved in 800 ml 
of toluene. 13 g of p-toluenesulfonic acid monohydrate was added to the solution, and the mixture was heated for 4 
hours under refluxing using an apparatus equipped with a water separator until evaporation of water stopped. Then, 

40 the solution was cooled to room temperature. Water was added to the solution, and the organic phase was separated, 
rinsed with a saturated saline solution, and dried on anhydrous magnesium sulfate. Then, the solvent was evaporated. 
240 g of the oily substance obtained was dissolved in 1 1 of ethyl acetate in an autoclave. 24 g of carbon with 5% 
palladium was added to the solution. Catalytic hydrogenation reduction was carried out for 5 hours at room temperature. 
Then, the solution was filtered through celite to separate the catalyst, and the solvent was evaporated to obtain 207 g 

45 of cis/trans mixture of 2-phenyl-6-pentyl-trans-decahydronaphthalene. The whole amount of this mixture was dissolved 
in 630 ml of DMF. 45 g of potassium t-butoxide was added to the solution, and the mixture was heated for 2 hours 
under refluxing. The mixture was cooled to room temperature, water was added to the mixture, and extraction was 
carried out using hexane. The organic phase was rinsed with a saturated saline solution, and dried on anhydrous 
sodium sulfate. The solvent was evaporated, and the residue was purified by silica gel column chromatography (hex- 

50 ane) and recrystallized from ethanol to obtain 24 white crystals of trans-2-phenyl-6-pentyl-trans-decahydronaphtha- 
lene. 

[0171] The following compounds were prepared in the same manner as mentioned above: 

trans-2-phenyl-6-methyl-trans-decahydronaphthalene, 
55 trans-2-phenyl-6-ethyl-trans-decahydronaphthalene, 
trans-2-phenyl-6-propyl-trans-decahydronaphthalene, 
trans-2-phenyl-6-butyl-trans-decahydronaphthalene, 
trans-2-phenyl-6-hexyl-trans-decahydronaphthalene, 



66 



EP1 108 700 A1 



trans-2-phenyl-6-heptyl-trans-decahydronaphthalene, 

trans-2-(4-chlorophenyl) -6-methyl-trans-decahydronaphthalene, 

trans-2-(4-chlorophenyl)-6-ethyl-trans-decahydronaphthalene, 

trans-2-(4-chlorophenyl)-6-propyl-trans-decahydronaphthalene, 

trans-2- (4-chlorophenyl)-6-butyl-trans-decahydronaphthalene, 

trans-2-(4-chlorophenyl) -6-pentyl-trans-decahydronaphthalene, 

trans-2-(4-chlorophenyl) -6-hexyl-trans-decahydronaphthalene, 

trans-2-(4-chlorophenyl) -6-heptyl-trans-decahydronaphthalene, 

trans-2-(4-methoxyphenyl) -6-methyl-trans-decahydronaphthalene, 

trans-2-(4-methoxyphenyl)-6-ethyl-trans-decahydronaphthalene, 

trans-2-(4-methoxyphenyl)-6-propyl-trans-decahydronaphthalene, 

trans-2-(4-methoxyphenyl)-6-butyl-trans-decahydronaphthalene, 

trans-2-(4-methoxyphenyl)-6-pentyl-trans-decahydronaphthalene, 

trans-2-(4-methoxyphenyl)-6-hexyl-trans-decahydronaphthalene, 

trans-2-(4-methoxyphenyl)-6-heptyl-trans-decahydronaphthalene, 

trans-2-(4-hydroxyphenyl)-6-methyl-trans-decahydronaphthalene, 

trans-2-(4-hydroxyphenyl)-6-ethyl-trans-decahydronaphthalene, 

trans-2-(4-hydroxyphenyl)-6-propyl-trans-decahydronaphthalene, 

trans-2-(4-hydroxyphenyl)-6-butyl-trans-decahydronaphthalene, 

trans-2-(4-hydroxyphenyl)-6-pentyl-trans-decahydronaphthalene, 

trans-2-(4-hydroxyphenyl)-6-hexyl-trans-decahydronaphthalene, 

trans-2-(4-hydroxyphenyl)-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(4,4-dimethyl-1 ^-oxazolidin^-yOphenylJ-S-methyl-trans-decahydronaphthalene, 

trans-2- [4-(4,4-dimethyl-1 ,3-oxazolidin-2-yl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(4,4-dimethyl-1 ,3-oxazolidin-2-yl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-(4,4-dimethyl-1 .S-oxazolidin^-ylJphenyll-e-butyl-trans-decahydronaphthalene, 

trans-2-[4-(4,4-dimethyl-1 ^-oxazolidin-S-y^phenyll-e-pentyl-trans-decahydronaphthalene, 

trans-2-[4-(4,4-dimethyl-1 ,3-oxazolidin-2-yt)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-(4,4-dimethyl-1 ,3-oxazolidin-2-yl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4,4-dimethyl-1 ^-oxazolidin^-yOphenyll-S-methyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4,4-dimethyl-1 ,3-oxazolidin-2-yl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4,4-dimethyl-1 ,3-oxazolidin-2-yl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4,4-dimethyl-1 } 3-oxazolidin-2-yl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4,4-dimethyl-1 ,3-oxazolidin-2-yl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4,4-dimethyl-1 ,3-oxazolidin-2-yl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4,4-dimethyl-1 ,3-oxazolidin-2-yl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-(3-fluorophenyl)-6-methyl-trans-decahydronaphthalene, 

trans-2-(34luorophenyl)-6-ethyl-trans-decahydronaphthalene, 

trans-2-(3-fluorophenyl)-6-propyl-trans-decahydronaphthalene, 

trans-2-(3-fluorophenyl) -6-butyl-trans-decahydronaphthalene, 

trans-2-(3-fluorophenyl)-6-pentyl-trans-decahydronaphthalene 1 

trans-2-(3-fluorophenyl)-6-hexyl-trans-decahydronaphthalene, 

trans-2-(3-fluorophenyl)-6-heptyl-trans-decahydronaphthalene, 

trans-2-(3 1 5-difluorophenyl)-6-methyl-trans-decahydronaphthalene, 

trans^-^.S-difluorophenylJ-S-ethyl-trans-decahydronaphthalene, 

trans^-^.S-difluorophenylJ-S-propyl-trans-decahydronaphthalene, 

trans-2-(3,5-difluorophenyl)-6-butyl-trans-decahydronaphthalene > 

trans-2-(3,5-difluorophenyl)-6-pentyl-trans-decahydronaphthalene, 

trans-2-(3,5-difluorophenyl)-6-hexyl-trans-decahydronaphthalene, 

trans^^S.S-difluorophenyO-e-heptyi-trans-decahydronaphthalene, 

trans-2-(4-iodophenyl) -6-pentyl-trans-decahydronaphthalene, 

trans-2-phenyl-6-pentyl-trans-decahydronaphthalene. 

(16-b) Synthesis of trans-2-(4-iodopheny1)-6-pentyl-trans-decahydronaphthaIene 

[0172] 227 g of trans-2-phenyl-6-pentyl-trans-decahydronaphthalene, which was obtained in (16-a), was dissolved 
in 80 ml of 1 ,2-dichloroethane and 670 ml of acetic acid. 125 g of iodine and 91 g of orthoperiodic acid were added, 
and then 1 80 ml of 1 0% sulfuric acid was added. After the mixture was heated for 1 .5 hours under refluxing, the mixture 
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was cooled to room temperature, and extraction was carried out using toluene. Then, the organic phase was rinsed 
with a saturated aqueous solution of sodium hydrogensulfite and a saturated saline solution, in sequence, and dried 
on anhydrous magnesium sulfate. After the solvent was evaporated, the residue was recrystallizedfrom ethanol/toluene 
to obtain 254 g white crystals of trans-2-(4-iodophenyl)-6-pentyl-trans-decahydronaphthalene. 

(1 6-c) Synthesis of trans-2-[4-(3,4,5-trif luorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene 

[01 73] 25 g of trans-2-(4-iodophenyl)-6-pentyl-trans-decahydronaphthalene, which was obtained in (1 6-b), was dis- 
solved in a mixed solution of 48 ml of toluene and 24 ml of ethanol. 0.8 g of tetrakis(triphenylphosphine)palladium(0) 
and 48 ml aqueous solution of 2 M sodium carbonate were added to the mixture, and 32 ml ethanol solution of 16 g 
of 3,4,5-trifluorophenylboric acid was further added dropwise over a period of 1 0 minutes. After heating the mixture for 
24 hours at 70°C while stirring, the mixture was cooled to room temperature, and water was added to the mixture. After 
extraction was carried out using toluene, the organic phase was rinsed with a saline solution and dried on anhydrous 
magnesium sulfate. After the solvent was evaporated, the residue was purified by silica gel column chromatography 
(hexane) and recrystallized from ethanol to obtain 18 g white crystals of trans-2-[4-(3,4,5-trifluorophenyr)phenyl]- 
6-pentyl-trans-decahydronaphthalene. 

[0174] The following compounds were prepared in the same manner as mentioned above: 



trans-2-[4-(3,4,5-trifluorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans^-^^S^.S-trifluorophenyOphenylJ-e-ethyl-trans-decahydronaphthalene, 

trans^-^^S^.S-trifluorophenyOphenyn-S-propyl-trans-decahydronaphthalene, 

trans^-^-tS^.S-trifluorophenyOphenylJ-e-butyl-trans-decahydronaphthalene, 

trans-2-[4-(3,4,5-trifluorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-(3,4,5-trifluorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(3,4-difluorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[4-(3,4-difluorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(3,4-difluorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-(3,4-difluorophenyl)phenyl]-6-butyl-trans-decahydronaphthalene 3 

trans-2- [4-(3,4-difluorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-(3,4-difluorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-(3,4-difluorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2- [4- (4-fluorophenyl) phenyl] -6-methyl-trans-decahydronaphthalene, 

trans-2-[4-(4-fluorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(4-fluorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-(4-fluorophenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-(4-fluorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-(4-fluorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-(4-fluorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluorophenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene 3 

trans-2-[4-(3,5-difluorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluorophenyl)phenyl]-6-butyl-trans-decahydronaphthalene s 

trans-2-[4-(3-fluorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluorophenyl)phenyl3-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene l 

trans-2-t3-fluoro-4-(3,4 J 5-trifluorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3 J 4 > 5-trifluorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene ) 

trans-2-[3-fluoro-4-(3,4 t 5-trifluorophenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans^-tS-fluoro^-ta^.S-trifluorophenyOphenyll-e-pentyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 
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trans^-IS-fluoro^-JS^.S^rifluorophenyOphenyll-e-heptyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,4-difluorophenyl)phenyl]-6-methyl4rans-decahydronaphthalene, 

trans-2-[3-fluoro-4- (3,4-difluorophenyl)phenyl3-6-ethyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,4-difluorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,4-djfluorophenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans^-^-fluoro^^S^-difluorophenylJphenyn-e-pentyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,4-difluoropheny!)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,4-difluorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,5-difluorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene ) 

trans-2-[3-fluoro-4-(3,5-difluorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans^-fS-fluoro^^S.S-difluorophenyOpheny^-e-propyl-trans-decahydronaphthalene, 

trans-2-[3-fiuoro-4-(3,5-difluorophenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans^-fS-fluoro^^S.S-difluorophenyOphenyll-e-pentyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,5-difluorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans^-p-fluoro^^S.S-difluorophenyOphenyll-e-heptyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-fluorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-fluorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-fluorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-fluorophenyl)phenyl]-6-butyl-trans-decahydronaphthalene J 

trans-2-[3-fluoro-4-(4-fluorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-fluorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-fluorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3-fluorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3-fluorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3-fluorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3-fluorophenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3-fluorophenyl)pheny!3-6-pentyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3-fluorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-3-fluoro-4-(3-fluorophenyl)phenyl3-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(44rifluorornethoxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[4-(4-trifluoromethoxyphenyl)phenyl]-6-ethy!-trans-decahydronaphthalene, 

trans-2-[4-(4-trifluoromethoxyphenyl)phenyl3-6-propyl-trans-decahydronaphtha!ene, 

trans-2-[4-(4-trifluoromethoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-(4-trifluoromethoxyphenyl)phenyl]-6-pentyl4rans-decahydronaphthalene, 

trans-2-[4-(4-trifluoromethoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-(4-trifluoromethoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene p 

trans-2-[3-fluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene ) 

trans-2-[3-fluoro-4-(44rifluoromethoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-trifluoromethoxyphenyl)phenyl3-6-butyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(44rifluoromethoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-trifluoromethoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-44rifluoromethoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-trifluoromethoxyphe^ 

trans-2-[4-(3-fluoro-44rifluoromethoxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 
trans-2-[4-(3-fluoro-44rifluoromethoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 
trans-2-[4-(3-fluoro-44rifluoromethoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 
trans-2-[4-(3,5-difluoro-4-trifluorome 

trans-2-[4-(3,5-difluoro-44rifluoromethoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluoro-44rifluoromethoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans^-^^S.S-difluoro^-trifluoromethoxyphenyOphenylJ-e-butyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluoro-44rifluoromethoxyphenyl)phe^ 

trans-2-[4-(3 t 5-difluoro-4-trifluorometh^ 

trans-2-[4-(3,5-dif!uoro-44nfluoromethoxyphenyl)phenyl]-6-heptyl4rans-decahydronaphtha!ene, 
trans-2-[3-fluoro-4-(34luoro-4-trifluoromethoxyphenyl)phenyl]-6-methyl-trans-decahydronaphth 



69 



EP1 108 700 A1 



trans-2-[3-fluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene 
trans-2-[3-fluoro-4-(3-fluoro-44rifl^ 

trans-2-[3-fluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-butyl4rans-decahydronaphthalen 
trans-2-[3-fluoro-4-(3-fluoro-44rifluorometh^ 

trans-2-[3-fluoro-4-(3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(34luoro-4-trifluoromethoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalen 

trans-2-[3-fluoro-4-(3,5-difluoro^-trifluorometho 

trans-2-[3-fluoro-4-(3,5-difluoro^4rifluoromethoxyphenyl)phenyl]-6-ethyl4rans-decahydronaphth 

trans-2-[3-fluoro-4-(3,5-difluoro^-trifluoromethoxyphenyl)phenyl]-6-propyl-trans-decahydronaphth 

trans-2-[3-fluoro-4-(3,5-difluoro^-trifluorome^^ 

trans-2-[34luoro-4-(3,5-difluoro^-trifluorom 

trans-2-[3-fluoro-4-(3,5-djfluoro^-trifluoromethoxyphenyl)phenyl]-6-hexyl-trans-decahydronaph 

trans-2-[3-fluoro-4- (3,5-difluoro-4-trifluoromethoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(4-difluoromethoxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene J 

trans-2-[4-(4-difluoromethoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(4-difluoromethoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-(4-difluoromethoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-(4-difluoromethoxyphenyl)phenyl]>6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-(4-difluoromethoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-(4-difluoromethoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[34luoro-4-(4-difluoromethoxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-djfluorornethoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-difluoromethoxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[34luoro-4-(4-difluoromethoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[34luoro-4-(4-difluoromethoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6>methyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4>difluoromethoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans^-^^S-fluoro^-difluoromethoxyphenyOphenylj-S-pentyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluoro-4-difluoromethoxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalen 

trans-2-[4-(3,5-difluoro-4-difluoromethoxyphe^ 

trans-2-[4-(3,5-difluoro-4-difluoromethoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluoro-4-difluoromethoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluoro-4-difluoromethoxypheny^ 

trans-2-[4-(3 J 5-difluoro-4-difluoromethoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene^ 
trans-2-[4-(3,5-difluoro-4-difluoromethoxyphenyl)phenyl]-6-heptyl^rans-decahydronaphthalene, 
trans-2-[3-fluoro-4-(3-fluoro-4-difluoro 

trans-2-[3-fIuoro-4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-ethyhtrans-decahydronaphtha 

trans-2-[3-fluoro-4-(34luoro-4-difluoromethoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(34luoro-4-difluoromethoxyphenyl)phenyl]-B-pentyl4rans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-hexyl4rans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthaie 

trans-2-[3-fluoro-4-(3,5-difluoro^-difluoromethoxyphenyl)phenyl]-6-methyl-trans-decahydronaph 

trans-2^3-fluoro-4-(3,5-difluoro^Hjifluorom 

trans-2-[3-fluoro-4-(3,5-difluoro^-difluorom^ 

trans-2-[3-fluoro-4-(3,5-difluoro^-difluoromethox^ 

trans-2-[3-fluoro-4-(3,5-difluoro^-difluorometo^ 

trans-2-[3-ftuoro-4-(3,5-difluoro^-difluoromethoxyphenyl)phenyl]-6-hexyl4rans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,5-difluoro^-difluoromethoxyphenyl)phenyl]-6-heptyl-trans-decahydronaph 

trans-2-[4-(4-chlorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[4-(4-chlorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(4-chlorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 
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trans-2-| 

trans-2 

trans-2 

trans-2 

trans-2 

trans-2 

trans-2-; 

trans-2-! 

trans-2-i 

trans-2-l 
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4-(4-chlorophenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 
4-(4-chlorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 
4-(4-chlorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 
4-(4-chlorophenyl)phenyl-6-heptyl-trans-decahydronaphthalene, 
4-(3-fluoro-4-chlorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 
4-(3-fluoro-4-chlorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 
4-(3-fluoro-4-chlorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene > 
4-(3-fluoro-4-chlorophenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 
4-(3-fluoro-4-chlorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene p 
4-(3-fluoro-4-chlorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 
4-(3-fluoro-4-chlorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 
^-(S.S-difluoro^-chlorophenyOphenylJ-e-methyl-trans-decahydronaphthalene, 
4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 
4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 
4-(3 ) 5-difluoro-4-chlorophenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 
4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 
4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene > 
4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene l 
3-fluoro-4-(4-chlorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 
3-fluoro-4-(4-chlorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 
3-fluoro-4-(4-chlorophenyl)phenyl]-6-propy-trans-decahydronaphthalene, 
3-fluoro-4-(4-chlorophenyl)phenyl]-6-butyl-trans-decahydronaphthaiene, 
3-fluoro-4-(4-chlorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 
3-fluoro-4-(4-chlorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 
3-fluoro-4-(4-chlorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 
3-fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 
3-fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 
3-fluoro-4-(3-fluoro-4-chloropheny!)phenyl]-6-propy!-trans-decahydronaphthalene, 
3-fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 
3-fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene ! 
3-fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 
3-fluoro-4-(3-fluoro-4-chlorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 
3-fluoro-4-(3,5-difluoro-4-chlorophenyl) phenyl]-6-methyl-trans-decahydronaphthalene, 
3-fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene f 
3-fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

: luoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 
3-fluoro-4-(3 f 5-difluoro-4-chlorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 
3-fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

3- fluoro-4-(3,5-difluoro-4-chlorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

4- (4-trifluoromethylphenyl)phenyl] -6-methyl-trans-decahydronaphthalene, 
4-(4-trifluoromethylphenyl)phenylj-6-etriyl-trans-decahydronaphthalene, 
4-(4-trifluoromethylphenyl)phenyl]-6-propyl-trans-decahydronaphthalene p 
4-(4-trifluoromethylphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 
4-(4-trifluoromethylphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene 1 
4-(4-trifluoromethylphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 
4-(4-trifluoromethylphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 
4-[4-(2,2 I 2-trifluoroethoxy)phenyljphenyl3-6-methyl-trans-decahydronaphthalene 1 
4-[4-(2,2,2-trifluoroethoxy)phenyl]phenyl]-6-ethyl-trans-decahydronaphthalene J 
4-[4-(2,2,2-trifluoroethoxy)phenyl]phenyl]-6-propyl-trans-decahydronaphthalene, 
4-[4-(2,2 > 2-trifluoroethoxy)phenyl]phenyl]-6-butyl-trans-decahydronaphthalene ) 
4-[4-(2,2,2-trifIuoroethoxy)phenyl]phenyl]-6-pentyl-trans-decahydronaphthalene, 
4-[4-(2,2,2-trifluoroethoxy)phenyl]phenyl]-6-hexyl-trans-decahydronaphthalene, 
4-[4-(2,2,2-trifiuoroethoxy)phenyl]phenyl]-6-heptyl-trans-decahydronaphthalene, 
4-[4-(1 ,1 ^^-tetrafluoroethoxyjphenyllphenyll-e-methyl-trans-decahydronaphthalene, 
4-[4-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-ethyl-trans-decahydronaphthalene, 
4-[4-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-propyl-trans-decahydronaphthalene 1 
4-[4-(1 ,1 ^^-tetrafluoroethoxyjphenyljphenylj-e-butyl-trans-decahydronaphthalene, 
4-[4-(1 ,1 ^^-tetrafluoroethoxyjphenyljphenylj-e-pentyl-trans-decahydronaphthalene, 
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trans-2-[4-[4-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-[4-(1 ,1 J 2,2-tetrafluoroethoxy)phenyl]phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(34luoro-44rifluoromethylphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[4-(34luoro-4-trifluoromethylphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(34luoro-44rifluoromethylphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-[3-fluoro-4-(2,2,2-trifluoroethoxy)p^ 

trans-2-[4-[3-fluoro^-(2,2,2-trifluoroe^^ 

trans-2-[4-[3-fluoro^-(2,2,2-trifluoroethoxy)phenyl]phenyl]-6-propyl-trans-decahydronaphthalen 
trans-2-[4-[3-fluoro-4-(2,2,2-trifluoroethoxy)ph^ 

trans-2-[4-[3-fluoro^-(2,2 J 2-trifluoroethoxy)phenyl]phenyl]-6"pentyl-trans-decahydronaphth 
trans-2-[4-[3-fluoro^-(2,2,2-trifluoroethoxy)phenyl]phenyl]-6-hexyl-trans-decahydronaphth 
trans-2-[4-[3-fluoro-4- (2 J 2,2-trifluoroethoxy)phenyl]phenyl]-6-heptyl-trans-decahydronaphthalene > 
trans-2-[4-[3-fluoro-4-(1 ,1 ^^-tetrafluoroethoxyjphenyllphenyll-e-methyl-trans-decahydronaphthalene, 
trans-2-[4-[3-fluoro-4-(1 ,1 ^^-tetrafluoroethoxyjphenyljphenylj-e-ethyl-trans-decahydronaphthalene, 
trans-2-[4-[3-fluoro-4-(1 ,1 > 2,2-tetrafluoroethoxy)phenyl]phenyl]-6-propyl-trans-decahydronaphthalene, 
trans-2-[4-[3-fluoro-4-(1 , 1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-butyl-trans-decahydronaphthalene, 
trans-2-[4-[3-fluoro-4-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-pentyl-trans-decahydronaphthalene, 
trans-2-[4-[3-fluoro-4-(1 , 1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-hexyl-trans-decahydronaphthalene, 
trans-2-[4-[3-fluoro-4-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-heptyl-trans-decahydronaphthalene, 
trans-2-[4-(3,5-difluoro-4-trifluoromethylphenyl)phenyl]-6-methyl4rans-decahydronaphthalen 
trans-2-[4-(3,5-difluoro-4-trifluoromet^ 
trans-2-[4-(3,5-difluoro-4-trifluoromethylphe^ 

trans-2-[4-(3,5-difluoro-4-trifluoromethylphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluoro-4-trifluoromethylphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluoro-4-trifluoromethylphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene^ 

trans-2-[4-(3,5-difluoro-4-trifluoromethylphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-[3 J 5-difluoro-4-(2,2 l 24rifluoroethoxy)phenyl]pheny(]-6-methyl4rans-decahydronaphthal^ 

trans-2-[4-[3,5-difluoro-4-(2 t 2,24rifluoroethoxy)phenyl]phenyl]-6-ethyl-trans-decahydronaphtha 

trans-2-[4-[3,5-difluoro-4-(2,2,2-trifluoroethoxy)phenyl]phenyl]-6-propyl4rans-decahydronaphthalen 

trans-2-[4-[3,5-difluoro-4-(2,2 > 2-trifluoroethoxy)phenyl3phenyl]-6-butyl : trans-decahydronaphth 

trans-2-[4-[3,5-difluoro-4-(2,2,24rifluoroethoxy)phenyl]phenyl]-6-pentyl4rans-decahydronaphthalene, 

trans-2-[4-[3,5-difluoro-4-(2,2 l 2-trifIuoroethoxy)phenyl]phenyl]-6-hexyl-trans-decahydronaphth 

trans>2-[4-[3,5-difluoro-4-(2 ) 2,24rifluoroethoxy)phenyl]phenyl]-6-heptyl-trans-decahydronap^^ 

trans-2-[4-[3,5-difluoro-4-(1 ,1 ^^-tetrafluoroethoxyjphenyllphenylj-e-methyl-trans-decahydronaphthalene, 

trans-2-[4-[3,5-difluoro-4-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-[3,5-difluoro-4-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-[3,5-difluoro-4-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-[3,5-difluoro-4-(1 ,1 ,2,2-tetrafiuoroethoxy)phenyl]phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-[3,5-difluoro-4-(1 ,1 ,2 > 2-tetrafluoroethoxy)phenyl]phenyl]-6-hexy!-trans-decahydronaphthalene, 

trans-2-[4-[3,5-difluoro-4-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-trifluoromethylphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(44rifluoromethylphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(44rifluoromethylphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4- (4-trifluoromethylphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[3-f(uoro-4-(4-trifluoromethylphenyl)phenyl]-6-pentyi-trans-decahydronaphthalene J 

trans-2-[3'fluoro-4-(4-trifluoromethylphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-trifluoromethylphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene 

trans-2-[3-fluoro-4-[4-(2,2,24rifluoroethoxy)ph^ 

trans-2-[3-fluoro-4-[4-(2 l 2,2-trifluoroethoxy)phenyl]phenyl]-6-ethyl-trans-decahydronaphthalene J 

trans-2-[3-fluoro-4-[4-(2,2,24rifluoroethoxy)phenyl]phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-[4-(2,2,2-trifluoroett 

trans-2-[3-fluoro-4-[4-(2,2,2-trifluoroethoxy)ph^ 

trans-2-[3-fluoro-4-[4-(2,2,2-trifluoroethoxy)phen^^ 

trans-2-[3-fluoro-4-[4-(2,2,2-trifluoroethoxy)p^ 
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fluoro-4-[4-(1 , 1 ^^-tetrafluoroethoxyJphenylJphenyll-S-methyl-trans-decahydronaphthalene, 
fluoro-4-[4-(1 J 1,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-ethyl-trans-decahydronaphthalene I 
fluoro-4-[4-(1 , 1 ^^-tetrafluoroethoxyjphenyllphenylj-e-propyl-trans-decahydronaphthalene, 
fluoro-4-[4-(1 , 1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-butyl-trans-decahydronaphthalene > 
fluoro-4-[4-(1 , 1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-pentyl-trans-decahydronaphthalene, 
fluoro-4-[4-(1 , 1 ,2,2-tetrafluoroethoxy)phenyl]pheny!]-6-hexyl-trans-decahydronaphthalene, 
•fluoro-4-[4-(1 , 1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-heptyl-trans-decahydronaphthalene, 
■fluoro-4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 
•fluoro-4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 
-fluoro-4- (3-fluoro-4-trifluoromethylphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 
•fluoro-4-(3-fluoro-4-trifluoromethylphenyl)phenyl]-6-butyl4rans-decahydronaphthalene, 
■fluoro^^S-fluoro^-trifluoromethylphenyOphenyll-e-pentyl-trans-decahydronaphthalene, 
-fluoro-4-(34luoro-4-tnfluoromethylphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 
fluoro-4-(34luoro-4-trifluoromethylphenyl)phenyl]-6-heptyl4rans-decahydronaphthalene, 
fluoro-4-[3-fluoro-4-(2,2 l 2-trifluoroethoxy)phenyl]phenyl]-6-methyl4rans-decahydronaphthalen 
fluoro-4-[3-fluoro-4-(2 J 2 J 2-trifluoroethoxy)phenyl]phenyl]-6-ethyl-trans-decahydronaphthalene, 
fluoro-4-[3-fluoro-4-(2,2,2-trifluoro 

fluoro-4-[3-fluoro-4-(2,2 > 24rifluoroethoxy)phenyl]phenyl]-6-butyl-trans-decahydronaphthalene, 
•fluoro-4-[3-fluoro-4-(2 1 2,2-trifluoroethoxy)phenyl]phenyl]-6-pentyl-trans-decahydronaphthalene I 
fluoro-443-fluoro-4-(2 ] 2,2-trifluoroethoxy)phenyl]phenyl]-6-hexyl-trans-decahydronaphthalene 1 
fluoro-4-[3-fluoro-4-(2,2,2-trifluoroethoxy)phenyl]phenyl]-6-heptyl-trans-decahydronaphthalene ) 
Juoro-4-[3-fluoro-4-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]pheny!]-6-methyl-trans-decahydronaphthalene, 
fluoro-4-[3-fluoro-4-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-ethyl-trans-decahydronaphthalene, 
•fluoro-443-fluoro-4-(1 l 1,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-propyl-trans-decahydronaphthalene, 
fluoro-4-[3-fluoro-4-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-butyl-trans-decahydronaphthalene, 
fluoro-4-[3-fluoro-4-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-pentyl-trans-decahydronaphthalene, 
fluoro-4-[3-fluoro-4-(1 .l^^-tetrafluoroethoxyjphenyllphenylj-e-hexyl-trans-decahydronaphthalene, 
fluoro-4-[3-fluoro-4-(1 ,1 ,2,2-tetrafluoroethoxy)phenyl]phenyl]-6-heptyl-trans-decahydronaphthalene, 
(4-methoxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 
(4-methoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 
(4-methoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 
(4-methoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 
(4-methoxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 
-(4-methoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 
^-methoxyphenyOphenyll-B-heptyl-trans-decahydronaphthalene, 
(3-fluoro-4-methoxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 
(3-fluoro-4-methoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 
(3-fluoro-4-methoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 
(3-fluoro-4-methoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 
(3-fluoro-4-methoxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 
(3-fluoro-4-methoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 
(3-fluoro-4-methoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 
(S.S-difluoro^-methoxyphenyOphenylj-S-methyl-trans-decahydronaphthalene, 
(3,5-difluoro-4-methoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 
(3,5-difluoro-4-methoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene f 
{3,5-dlfluoro-4-methoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 
(3,5-dtfluoro-4-methoxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 
(S.S-difluoro^-methoxyphenyOphenylJ-S-hexyl-trans-decahydronaphthalene, 
(S^-difluoro^-methoxypheny^phenylJ-S-heptyl-trans-decahydronaphthalene, 
fluoro-4-(4-methoxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 
f!uoro-4-(4-methoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 
■fluoro-4-(4-methoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 
fluoro-4-(4-methoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 
fluoro-4-(4-methoxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene a 
fluoro-4-(4-methoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene J 
fluoro-4-(4-methoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 
fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 
fluoro-4-(34luoro-4-methoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 
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trans-2-[3-fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-propyl4rans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(34luoro-4-methoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3-fluoro-4-methoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3-fluoro-4-methoxyphenyl)phenyi]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,5-difluoro^-methoxyphenyl)phenyl]-6-methyl-trans-decahydronaphth 

trans-2-[3-fluoro-4-(3,5-difluoro^-methoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalen 

trans-2-[34luoro-4-(3,5-difluoro^-methoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,5-difluoro^-methoxyphenyl)phenyl]-6-butyl4rans-decahydronaphthalen 

trans-2-[3-fluoro-4-(3,5-difluoro^-methoxyphe^ 

trans-2-[3-fluoro-4-(3,5-difluoro^-methoxyphenyl)phenyl3-6-hexyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthale 

trans-2-[4-(4-benzyloxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[4-(4-benzyloxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(4-benzyloxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-(4-benzyloxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-(4-benzyloxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-(4-benzyloxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-(4-benzyloxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-benzyloxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-benzyloxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans^-K-fS-fluoro^-benzyloxyphenylJpheny^-e-propyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-benzyloxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-benzyloxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene J 

trans-2-[4-(3-fluoro-4-benzyloxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-(3-fluoro-4-benzyloxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(3 t 5-difluoro-4-benzyloxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluoro-4-benzyloxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene ) 

trans-2-[4-(3,5-difluoro-4-benzyloxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluoro-4-benzyloxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluoro-4-benzyloxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluoro-4-benzyloxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-(3,5-difluoro-4-benzyloxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2- [3-fluoro-4-(4-benzyloxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-benzyloxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-benzyloxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene J 

trans-2-[3-fluoro-4-(4-benzyloxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-benzyloxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-benzyloxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(4-benzyloxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3-fluoro-4-benzyloxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3-fluoro-4-benzyloxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4- (3-fluoro-4-benzyloxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3-fluoro-4-benzyloxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(34luoro-4-benzyloxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3-fluoro-4-benzyloxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(34luoro-4-benzyloxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,5-difluoro^-benzyloxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,5-difluoro-4-benzyloxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,5-difluoro-4-benzyloxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,5-difluoro^-benzyloxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,5-difluoro^-benzyloxyphenyl)phenyl]-6-pentyl4rans-decahydronaphthalene, 

trans-2-[3-fluoro-4-(3,5-difluoro^-benzyloxyphenyl)ph^ 

trans-2-[3-fluoro-4-(3,5-difluoro^-benzyloxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(4-ethoxyphenyl)phenyl]-6-methyl-trans-decahydronaphtha!ene, 

trans-2-[4-(4-ethoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(4-ethoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-(4-ethoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 
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trans-2-[4-(4-ethoxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-(4-ethoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2- [4-(4-ethoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(2,3-difluoro-4-ethoxyphenyl)phenyl}-6-methyl-trans-decahydronaphthalene, 

trans-2-[4-(2,3-difluoro-4-ethoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(2,3-difluoro-4-ethoxyphenyl)phenyl3-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-(2,3-difluoro-4-ethoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-(2,3-difluoro-4-ethoxyphenyl)phenyl] -6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-(2,3-difluoro-4-ethoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4(2,3-difluoro-4-ethoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(4-allyloxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-244*(4-allyloxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(4-allyloxyphenyl)phenyl3-6-propyl-trans-decahydronaphthalene J 

trans-2-[4-(4-allyloxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-(4-allyloxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-(4-allyloxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-(4-allyloxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(4-methy[phenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[4-(4-methylphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(4-methylphenyl)phenyl]-6-propyl-trans-decahydronaphthalene } 

trans-2-[4-(4-methylphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-(4-methylphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-(4-methylphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-(4-methylphenyl)phenyl3-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(4-ethylphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[4-(4-ethylphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(4-ethyiphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-(4-ethylphenyl)phenyl]-6-butyl-trans-decahydronaphtha!ene, 

trans-2-[4-(4-ethylphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-(4-ethylphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-(4-ethylphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-(4-propylphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[4-(4-propylphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-(4-propylphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[4-(4-propylphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-(4-propylphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene J 

trans-2-[4-(4-propylphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-(4-propylphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene ! 

trans-2-[4-[4-(3-butenyl)phenyl]phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[4-[4-(3-butenyl)phenyl]phenyi]-6-ethyl-trans-decahydronaphthalene f 

trans-2-[4-[4-(3-butenyl)phenyl3phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-[4-(3-butenyl)phenyl]phenyl3-6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-[4-(3-butenyl)phenyl]phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans^-^-^^S-butenylJphenyllphenylj-B-heptyl-trans-decahydronaphthalene, 

trans-2-[4-[4-(trans-3-pentenyl)phenyl]phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[4-[4-(trans-3-pentenyl)phenyl]phenyi]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[4-[4-(trans-3-pentenyl)phenyl]phenyl]-6-propyl-trans-decahydronaphthaIene, 

trans-2-[4-[4-(trans-3-pentenyl)phenyl]phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-[4-(trans-3-pentenyl)phenyl]phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-[4-(trans-3-pentenyl)phenyl]phenyI]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-[4-(trans-3-pentenyl)phenyljphenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[4-[4-(4,4-dimethyl-1 .S-oxazolin^-yOphenyllphenyll-S-methyl-trans-decahydronaphthalene, 

trans-2-[4-[4-(4 l 4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2 -[4-[4- (4, 4-dimethy 1-1 .S-oxazolin^-ylJphenyllphenylJ-e-propyl-trans-decahydronaphthalene, 

trans-2-[4-[4-(4,4-dimethyl-1 ,3-oxazolin-2-yl) phenyl]phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[4-[4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[4-[4-(4,4-dim ethyl- 1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[4-[4-(4 J 4-dim ethyl- 1 .S-oxazolin-^-yOphenyllphenyll-S-heptyl-trans-decahydronaphthalene, 
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trans-2-[4-[3-fluoro-4-(4,4-dimethyl-1 > 3-oxazolin-2-yl)phenyl]phenyl]-6-methyl-trans-decahydronaphthalene J 
trans-2-[4-[3-fluoro-4-(4,4-dimethyl-1 .S-oxazolin^-yOphenylJphenylj-S-ethyl-trans-decahydronaphthalene, 
trans-2-[4-[3-fluoro^-(4,4-dimethyl-1 J 3-oxazolin-2-yl)phenyl]phenyl]-6-propyl-trans-decahydron 
trans-2-[4-[3-fluoro^-(4 I 4-dimethyl-1 > 3-oxazolin-2-yl)phenyl]phenyl]-6-butyl-trans-decahydr^ 
trans-2-[4-[3-fluoro-4-(4,4-dimethyl-1 .S-oxazolin^-yOphenyllphenyll-S-pentyl-trans-decahydronaphthalene, 
trans-2-[4-[3-fluoro-4-(4,4-dimethyl-1 .S-oxazolin^-y^phenylJphenyO-S-hexyl-trans-decahydronaphthalene, 
trans-2-[4-[3-fluoro-4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-heptyl-trans-decahydronaphthalene, 
trans-2-[4-[3,5-difluoro-4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-methyl-trans-decahydronaphthalene, 
trans-2-[4-[3 J 5-difluoro-4-(4,4-dimethyl-1 ,3-oxazolin-2-yl) phenyl]phenyl] -6-ethyl-trans-decahydronaphthalene, 
trans-2-[4-[3,5-difluoro-4-(4 ) 4-dimethyl-1 ^-oxazolin^-yl) phenyljphenylJ-6-propyl-trans-decahydronaphthalene, 
trans-2-[4-[3 ) 5-difluoro-4-(4,4-dimethyl-1 ^-oxazolin^-yljphenyllphenylj-e-butyl-trans-decahydronaphthalene, 
trans-2-[4-[3,5-difluoro-4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-pentyl-trans-decahydronaphthalene, 
trans-2-[4-[3,5-difluoro-4-(4,4-dimethyl-1 .S-oxazolin^-yOphenyllphenyH-e-hexyl-trans-decahydronaphthalene, 
trans-2-[4-[3,5-difluoro-4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-heptyl-trans-decahydronaphthalene, 
trans-2-[3-fluoro-4-[4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenylj phenyl]-6-methyl-trans-decahydronaphthalene, 
trans-2-[3-fluoro-4-[4-(4,4-dimethyl-1 .S-oxazolin^-ylJphenylJphenylJ-e-ethyl-trans-decahydronaphthalene, 
trans-2-[3-fluoro-4-[4-(4,4-djmethyl-1 ,3-oxazolin-2-yl)phenyl3phenyl]-6-propyl-trans-decahydronaphthalene, 
trans-2-[3-fluoro-4-[4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl] -6-butyl-trans-decahydronaphthalene, 
trans-2-[3-fluoro-4-[4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-pentyl-trans-decahydronaphthalene, 
trans-2-[3-fluoro-4-[4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl] phenyl]-6-hexyl-trans-decahydronaphthalene, 
trans-2-[3-fluoro-4-[4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-heptyl-trans-decahydronaphthalene, 
trans-2-[3-fluoro-4-[3-fluoro-4-(4,4-dimethyl-1 ,3-oxazolin-2-yl) phenyl]phenyl]-6-methyl-trans-decahydronaphtha- 
lene, 

trans-243-fluoro-4-[3-fluoro-4-(4,4-dimethyl-1,3-oxa 
lene, 

trans-2-[3-fluoro-4-[3-fluoro-4-(4 ) 4-dimethyl-1,3-oxazolin-2-yl)phenyl] phenyl]-6-propyl-trans-decahydronaphtha- 
lene, 

trans-2-[3-fluoro-4-[3-fluoro-4-(4,4-dimethyl-1 .S-oxazolin^-yOphenylJphenyll-e-butyl-trans-decahydronaphtha- 
lene, 

trans-2-[3-fluoro-4-[3-fluoro-4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-pentyl-trans-decahydronaphtha- 
lene, 

trans-2-[3-fluoro-4-[3-fluoro-4-(4,4-dimethyl-1 > 3-oxazolin-2-yl)phenyl]phenyl]-6-hexyl-trans-d 
lene, 

trans-2-[3-fluoro-4-[3-fluoro-4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-heptyl-trans-decahydronaphtha- 
lene, 

trans-2-[3-fluoro-4-[3,5-difluoro-4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-methyl-trans-decahydronaph- 
thalene, 

trans-2-[3-fluoro-4-[3,5-difluoro-4-(4,4-dimethyl-1 f 3-oxazolin-2-yl)phenyl]phenyl]-6-ethyl-trans-decahydronaph- 
thalene, 

trans-2-[3-fluoro-4-[3,5-difluoro-4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-propyl-trans-decahydronaph- 
thalene, 

trans-2-[3-fluoro-4-[3,5-difluoro-4-(4,4-dimet^^ 
thalene, 

trans-2-[3-fluoro-4-[3,5-difluoro-4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-pentyl-trans-decahydronaph- 
thalene, 

trans-2-[3-fluoro-4-[3,5-difluoro-4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-hexyl-trans-decahydronaph- 
thalene, 

trans-2-[3-fluoro-4-[3 l 5-difluoro-4-(4,4-dimethyl-1 f 3-oxazolin-2-yl)phenyl]phenyl]-6-heptyl-trans-decahydronaph- 
thalene. 
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Example 17: Synthesis of trans-2-[3,5-difluoro-4-(3,4-difluoro (I- 
21) 

[0175] 
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(17-a) Synthesis of trans-2-(3,5-difluoro-4-iodophenyl)-6-propyl-trans-decahydronaphthalene 

[0176] 50 ml of 1.5 M hexane solution of n-butyl lithium was added dropwise to a 100 ml THF solution of 17 g of 
trans-2-(3,5-difluorophenyl)-6-propyl-trans-decahydronaphthalene, which was cooled to -45°C, over a period of 10 
minutes. After stirring the mixture for 30 minutes, the temperature was increased to room temperature, and water was 
added. A 10% aqueous solution of sodium hydrogen sulfite was added until the color of iodine was not observed. The 
organic phase was extracted using hexane, rinsed with a saturated saline solution, and dried on anhydrous magnesium 
sulfate. Then, the solvent was evaporated to obtain 23 g of white solid trans-2-(3,5-difluoro-4-iodophenyl)-6-propyl- 
trans-decahydronaphthalene. 

(1 7-b) Synthesis of trans-2-[3,5-difluoro-4-(3,4-difluorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene 

[0177] 23 g of trans-2-(3,5-difluoro-4-iodophenyl)-6-propyl-trans-decahydronaphthalene, which was obtained in 
(1 7-a), was dissolved in a mixed solution of 38 ml of toluene and 20 ml of ethanol. 1 .2 g of tetrakis(triphenylphosphine) 
palladium(O) and 37 ml aqueous solution of 2 M sodium carbonate were added to the mixture, and 10 ml ethanol 
solution of 11 g of 3,4-difluorophenylboric acid was further added dropwise over a period of 10 minutes. After heating 
the mixture for 18 hours at 70°C while stirring, the mixture was cooled to room temperature, and water was added to 
the mixture. After extraction was carried out using toluene, the organic phase was rinsed with a saline solution and 
dried on anhydrous magnesium sulfate. After the solvent was evaporated, the residue was purified by silica gel column 
chromatography and recrystallized three times from ethanol to obtain 11 g white crystals of trans-2-[3,5-difluoro-4- 
(3,4-difluorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene. 

[0178] The following compounds were prepared in the same manner as mentioned above: 

trans-2-[3,5-difluoro-4-(3,4-difluorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(3,4-difluorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(3,4-difluorophenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(3,4-difluorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans^-fS.S-difluoro^^S^-difluorophenyOphenylJ-e-hexyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(3,4-difluorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(3,4,5-trifluorophenyl) phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(3,4,5-trifluorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene J 

trans-2-[3,5-difluoro-4-(4-fluorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene J 

trans-2-[3,5-difluoro-4-(4-fluorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(4-fluorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3 I 5-difluoro-4-(4-fluorophenyl)phenyt]-6-butyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(4-fluorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 
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4-fluorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

4-fluorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

3,5-difluorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

3,5-difluorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

3,5-difluorophenyl)phenyl}-6-propyl-trans-decahydronaphthalene, 

S.S-difluorophenyOphenylJ-e-butyl-trans-decahydronaphthalene, 

3,5-difluorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene t 

3,5-difluorophenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

3,5-difluorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

3-fluorophenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

3-fluorophenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

3-fluorophenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

3-fluorophenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

3-fluorophenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

3-fluorophenyl)phenyl]-6-hexyl-trans-decahydronaphthaiene, 

3- fluorophenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

4- trifluorornethoxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 
4-trifluoromethoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 
4-trifluoromethoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 
4-trifluoromethoxyphenyl)phenyl3-6-butyl-trans-decahydronaphtha!ene, 
4-trifluoromethoxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 
4-trifluoromethoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene J 

4- trifluoromethoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

5- fluoro^-trifluoromethoxyphenyOphenylJ-e-methyl-trans-decahydronaphthalene, 
3-fluoro-44rifluoromethoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 
3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 
3-fluoro-4-trifluoromethoxyphenyl)phenyl3-6-butyl-trans-decahydronaphthalene, 
3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-pentyt-trans-decahydronaphtha!ene, 
3-fluoro-4-trifluoromethoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

3- fluoro-4-trifluoromethoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

4- difluoromethoxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 
4-difluoromethoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 
4-difluoromethoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 
4-difluoromethoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 
4-difluoromethoxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene J 
^-difluoromethoxyphenyljphenyn-e-hexyl-trans-decahydronaphthalene, 
4-difluoromethoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene l 
3-fluoro^-difluoromethoxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 
3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 
3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 
3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 
3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 
3-fluoro-4-difluoromethoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

3- fluoro^-difluoromethoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

4- trifluoromethylphenyl)phenyl]-6-rnethyl-trans-decahydronaphthalene, 
4-trifluoromethylphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 
^-trifluoromethylphenylJphenylJ-S-propyhtrans-decahydronaphthalene, 
4-trifluoromethylphenyl)phenyl]-6-butyl-trans-decahydronaphthalene J 
4-trifluoromethylphenyl)phenyt]-6-pentyl-trans-decahydronaphthalene, 
4-trifluoromethylphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 
4-trifluoromethylphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 
4-methylphenyl)phenyl] -6-methyl-trans-decahydronaphthalene, 
4-methylphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene J 
4-methytphenyl)phenyl]-6-propyl-trans-decahydronaphthalene J 
4-methylphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 
4-methylphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 
4-methylphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

methylphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 



78 



EP 1 108 700 A1 



trans-2-[3,5-difluoro^-(4-ethylphenyl)phenyl]-6-methyt-trans-decahydronaphthalen 

trans^-^S-difluoro^-^-ethylphenyOphenyl] -6-ethyl-trans-decahydronaphthalene, 

trans-2-[3,5-difiuoro-4-(4-ethylphenyl)phenyl]-6-propyl-trans-decahydronaphthalene; 

trans-a-tS^-difluoro^^A-ethylphenyOphenylJ-e-butyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(4-ethylphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans^-tS.S-difluoro^^^ethylphenyOphenytl-e-hexyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(4-ethylphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro^-(4-propylphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(4-propylphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(4-propylphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(4-propylphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(4-propylphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene > 

trans-2-[3,5-difluoro-4-(4-propylphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(4-propylphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-t3,5-difluoro-4-(4-methoxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro^-(4-methoxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro^-(4-methoxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3,5-difiuoro-4-(4-methoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(4-methoxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene J 

trans-2-[3,5-difluoro-4-(4-methoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(4-methoxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene I 

trans-2-[3,5-difluoro-4-(3-fluoro^-methoxyphenyl)phenyl]-6-methyl4rans-decahydronaphth 

trans-2-[3,5-difluoro-4-(3-fluoro^-methoxyphenyt)phenyl]-6-ethyl-trans-decahydronaphtha 

trans-2-[3,5-difluoro^-(3-fluoro^-methoxyphenyl)phenyl]-6-propyl4rans-decahydronaphthalene 

trans-2-[3,5-difluoro^-(3-fluoro^-methoxyphenyl)phenyl]-6-butyl-trans-decahydronaphtha^ 

trans-2-[3,5-difluoro^-(3-fluoro^-methoxyphenyl)phenyl]-6-pentyl4rans-decahydronaphtha 

trans-2-[3,5-difluoro^-(3-fluoro^-methoxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(3-fluoro^-methoxyphe^ 

trans-2-[3,5-difluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-methyl-trans-decahydronaphth 

trans-2-[3,5-difluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-ethyl4rans-decahydronaph 

trans-2-[3,5-difluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-propyl4rans-decahydronaphthalen 

trans-2-[3,5-difIuoro-4-(3,5-difluoro>4-methoxyphenyl)phenyl]-6-butyl-trans-decahydronaphthale 

trans-2-[3,5-difluoro-4-(3,5<iifluoro-4-methox^ 

trans-2-[3,5-difluoro-4-(3,5-difluoro-4-methoxyphenyl)phenyl]-6-hexyl^rans-decahydronaphthalen 
trans-2-[3,5-difluoro^-(3,5-difluoro-4-methoxyph^ 

trans-2-[3,5-difluoro^-(4-benzyloxyphenyl)phenyl]-6-methyl-trans-decahydronaphthalene > 

trans-2-[3,5-difluoro-4-(4-benzyloxypheny!)phenyl]-6-ethyl-trans-decahydronaphthalene > 

trans-2-[3,5-difluoro-4-(4-benzyloxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(4-benzyloxyphenyl)phenyl]-6-butyl-trans-decahydronaphthalene J 

trans-2-[3,5-difluoro^-(4-benzyloxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-(4-benzyloxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene ! 

trans-2-[3 ) 5-difluoro-4-(4-benzyloxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro^-(3-fluoro^-benzyloxyphenyl)phenyl]-6-methyl-trans-decahydronaphth 

trans-2-[3,5-difluoro^-(3-fluoro^-benzyloxyphenyl)phenyl]-6-ethyl4rans-decahydronaphthalene^ 

trans-2-[3,5-difluoro^-(3-fluoro-4-benzyloxyphenyl)phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro^-(3-fluoro^-benzyloxyphenyl)phenyl]-6-butyl4rans-decahydronaphthalene, 

trans-2-t3,5-difluoro^-(3-fluoro^-benzyloxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalen 

trans-2-[3,5-difluoro^-(3-fluoro^-benzyloxyphenyl)phenyl]-6-hexyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro^-(3-fluoro^-benzyloxyphenyl)phenyl]-6-heptyl4rans-decahydronaphthalene, 

trans-2-[3,5-difluoro^-(3,5-difluoro-4-benzyloxyphenyl)phenyl]-6-methyl4rans-decahydronaphth 

trans-2-[3,5-difluoro-4-(3,5-difluoro-4-benzyloxyphenyl)phenyl]-6-ethyl-trans-decahydronaphthalene 

trans-2-[3,5-difluoro^-(3,5-difluoro-4-benzyloxyphenyl)phenyl]-6-propyl4rans-decahydronaphthalene 

trans-2-[3,5-difluoro^-(3,5-difluoro-4-benzyloxyphenyl)phenyl]-6-butyl4rans-decahydronaphthalen 

trans-2-[3,5-djfluoro-4-(3,5-difluoro-4-benzyloxyphenyl)phenyl]-6-pentyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro^-(3,5-difluoro-443enzyloxyphe^ 

trans-2- [3,5-difiuoro-4-(3,5-difluoro-4-benzyloxyphenyl)phenyl]-6-heptyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro^-[4-(3-butenyl)phenyl]phenyl]-6-methyl-trans-decahydronaphthalene, 

trans^-p.S-difluoro^-^^S-butenyOphenyllphenylj-e-ethyl-trans-decahydronaphthalene, 
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trans-2-[3,5-difiuoro-4-[4-(3-butenyl)phenyl]phenyl]-6-propyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-[4-(3-butenyl)phenyl]phenyl]-6-butyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro^-[4-(3-butenyl)phenyl]phenyl]-6-pentyl4rans-decahydronaphthalene, 

trans-a-^.S-difluoro^-^^S-butenyOphenyllphenylJ-e-hexyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-[4-(3-butenyl)phenyl]phenyl]-6-heptyl-trans-decahydronaphtha1ene, 

trans-2-[3,5-difluoro^-[4-(trans-3-pentenyl)phenyl]phe 

trans-2-[3,5-difluoro^-[4-(trans-3-pentenyl)phenyl]phen^ 

trans^-fS.S-difluoro^-^-^rans-S-pentenylJphenyllphenylj-e-propyl-trans-decahydronaphthalene, 

trans-2-[3,5-difluoro-4-[4-(trans-3-pentenyl)phenyl]phenyl]-6-butyl-trans-decahydronaphthalen 

trans-2-[3,5-difluoro-4-[4-(trans-3-pentenyl)phenyl]phenyl]-6-pentyl4rans-decahydronaphthalene, 

trans-2-[3,5-difluoro^44-(trans-3-pentenyl)phenyl]phenyl]-6-hexyl-trans-decahydronaphthalene^ 

trans-2-[3,5-difluoro^-[4-(trans-3-pentenyl)phenyl]ph 

trans-2-[3,5-difluoro-4-[4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-methyl-trans-decahydronaphthalene, 
trans-2-[3,5-difluoro^-[4-(4 J 4-dimethyl-1,3-oxazolin-2-yl)phenyl]phenyl]-6-ethyl-trans-d 

trans-2-[3,5-difluoro-4-[4-(4 J 4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-propyl-trans-decahydronaphthalene, 
trans-2-[3,5'difluoro-4-[4-(4 l 4-dimethyl-1 ^-oxazolin^-yOphenynphenylJ-e-butyl-trans-decahydronaphthalene, 
trans-2-[3,5-difluoro-4-[4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl3phenyl]-6-pentyl-trans-decahydronaphthalene, 
trans-2-[3,5-difluoro-4-[4-(4,4-dimethyl-1 .S-oxazolin^-yOphenyljphenylJ-e-hexyl-trans-decahydronaphthalene, 
trans-2-[3 ) 5-difluoro-4-[4-(4,4-dimethyl-1 ,3-oxa2olin-2-yl)phenyl]phenyl]-6-heptyl-trans-decahydronaphthalene, 
trans-2-[3,5-difluoro-4-[3-fluoro-4-(4 ! 4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-methyMrans-decahydronaph- 
thalene, 

trans-2-[3,5-difluoro-4-[3-fluoro-4-(4 ) 4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-ethyl-trans-decahydronaph- 
thalene, 

trans-2-[3,5-difluoro-4-[3-fluoro-4-(4 ! 4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-propyl-trans-decahydronaph- 
thalene, 

trans-2-[3,5-difluoro-4-[3-fluoro-4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-butyl-trans-decahydronaph- 
thalene, 

trans-2-[3,5-difluoro-4-[3-fluoro-4-(4 ! 4-dimethyl-1 J 3-oxazoiin-2-yl)phenyl]phenyl]-6-pentyl-trans-decahydronaph- 
thalene, 

trans-2-[3,5-difluoro^-[3-fluoro-4-(4,4-dim^ 
thalene, 

trans-2-[3 ) 5-difluoro-4-[3-fluoro-4-(4,4-dimethyl-1 ^-oxazolin^-yOphenynphenyll-e-heptyl-trans-decahydronaph- 
thalene, 

trans-2-[3,5-difluoro-4-[3,5-djfluoro-4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-methyl-trans-decahydro- 
naphthalene, 

trans-2-[3,5-difluoro^-[3 t 5-difluoro-4-(4,4-dim^ 
naphthalene, 

trans-2-[3,5-difluoro-4-[3,5-difluoro-4-(4,4-dimethyl-1 ^-oxazolin^-yOphenylJphenylj-S-propyl-trans-decahydro- 
naphthalene, 

trans-2-[3,5-difluoro-4-[3,5-difluoro-4-(4,4-dimethyl-1 .S-oxazolin^-ylJphenyllphenylj-e-butyl-trans-decahydro- 
naphthalene, 

trans-2-[3,5-difluoro^-[3,5Hdifluoro-4-(4,4-d^ 
naphthalene, 

trans^-fS^-difluoro^-fS^-difluoro^^^-dimethyl-l ,3-oxazolin-2-yl)phenyl]phenylj-6-hexyl-trans<lecahydro- 
naphthalene, 

trans-2-[3,5-difluoro-4-[3,5-difluoro-4-(4,4-dimethyl-1 ,3-oxazolin-2-yl)phenyl]phenyl]-6-heptyl-trans-decahydro- 
naphthalene. 

Example 18: Synthesis of 4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoic acid 
[0179] 



COOH 
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[0180] 28 g of trans-2-[4-(4,4-dimethyl-1 ,3-oxazolidin-2-yl)phenyl]-6-trans-propyldecahydronaphthalene was dis- 
solved in 140 ml of THR The solution was heated for 4 hours under refluxing, and then the temperature was reduced 
to room temperature. The organic phase was separated, rinsed with a saturated saline solution and dried on anhydrous 
magnesium sulfate. Then, the solvent was evaporated to obtain 23 g of 4-(trans-6-propyl-trans-decahydronaphthalen- 
2-yl)benzoic acid 

[0181] The following compounds were prepared in the same manner as mentioned above: 

4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoic acid, 
4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoic acid, 
4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoic acid, 
4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoic acid, 
4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoic acid, 

4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoicacid,3-fluoro-4-(trans-6-methyl-trans-decahydronaph- 
thalen-2-yl)benzoic acid, 

3-fluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoic acid, 
3-fluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoic acid, 
3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoic acid, 
3-fluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoic acid, 
3-fluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoic acid, 
3-fluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoic acid. 

Example 19: Synthesis of 3-fluoro-4-cyanophenyl 4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate 

[0182] 



F 

[0183] 22 g of 4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoic acid, which was obtained in Example 18, 
was dissolved in 110 ml of dichloromethane. 17 g of thionyl chloride, 0,1 ml of pyridine, and 10 ml of DMF were added 
to the solution, and the mixture was heated for 1 hour under refluxing. After excessive thionyl chloride was evaporated, 
1 1 0 ml of dichloromethane was added, then 1 0 g of 3-fluoro-4-cyanophenol and 1 0 g of pyridine were added, and the 
mixture was stirred for 8 hours at room temperature. 10% hydrochloric acid was added, and the organic phase was 
separated and rinsed with a saturated aqueous solution of sodium hydrogencarbonate and a saturated saline solution, 
in sequence, and dried on anhydrous sodium sulfate. After the solvent was evaporated, the residue was purified by 
silica gel chromatography (hexane/ethyl acetate), and recrystallized from ethanol to obtain 23 g white crystals of 
3-fluoro-4-cyanophenyl 4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate. 
[0184] The following compounds were prepared in the same manner as mentioned above: 

3-fluoro-4-cyanophenyl 4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
3-fluoro-4-cyanophenyl 4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 
3-fluoro-4-cyanophenyl 4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
3-fluoro-4-cyanophenyl 4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
3-fluoro-4-cyanophenyl 4-(trans-6-hexy1-trans-decahydronaphthalen-2-yl)benzoate, 

3- fluoro-4-cyanophenyl 4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 

4- cyanophenyl 4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-cyanophenyl 4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-cyanophenyl 4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-cyanophenyl 4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate l 
4-cyanophenyl 4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-cyanophenyl 4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl) benzoate, 
4-cyanophenyl 4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 
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3,5-difluoro-4-cyanophenyl 4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 
3-fluoro-4-cyanophenyl 3-fluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl) benzoate, 
3-fluoro-4-cyanophenyl 3-fluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate t 
3-fluoro-4-cyanophenyl 3-fluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate J 
3-fluoro-4-cyanophenyl 3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
3-fluoro-4-cyanophenyl 3-fluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
3-fluoro-4-cyanophenyl 3-fluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoate, 

3- fluoro-4-cyanophenyl 3-fluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 

4- cyanophenyl 3-fluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-cyanophenyl 3-fluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-cyanophenyl 3-fluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-cyanophenyl 3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-cyanophenyl 3-fluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-cyanophenyl 3-fluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-cyanophenyl 3-fluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 3-fluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-dlfluoro-4-cyanophenyl 3-fluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 3-fluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl) benzoate, 
3,5-difluoro-4-cyanophenyl 3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 3-fluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 3-fluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 3-fluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 
3-fluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
3-fluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate } 
3-fluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl) benzoate, 
3-fluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
3-fluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
3-fluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl) benzoate, 

3- fluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 

4- cyanophenyl 3,5-difluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-cyanophenyl 3,5-difluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl) benzoate, 
4-cyanophenyl 3,5-difluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl) benzoate, 
4-cyanophenyl 3,5-difluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-cyanophenyl 3,5-dlfluoro-4- (trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-cyanophenyl 3,5-difluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-cyanophenyl 3,5-difluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
3, 5-difluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 3,5-djfluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,5-difluoro-4-cyanophenyl 3,5-difluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-fluorophenyl 3-fluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-fluorophenyl 3-fluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-fluorophenyl 3-fluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-fluorophenyl 3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-fluorophenyl 3-fluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-fluorophenyl 3-ftuoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-fluorophenyl 3-fluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-trifluoromethoxyphenyl 3-fluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-trifluoromethoxyphenyl 3-fluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-trifluoromethoxyphenyl 3-fluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-trifluoromethoxyphenyl 3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
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4-trifluoromethoxyphenyl 3-fluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-trifluoromethoxyphenyl 3-fluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl) benzoate, 
4-trifluoromethoxyphenyl a-fiuoro^-ftrans-e-heptyl-trans-decahydronaphthalen^-yObenzoate, 
4-trifluoromethylphenyl 3-fluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-trifluoromethylphenyl 3-fluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-trifluoromethylphenyl 3-fluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-trifluoromethylphenyl 3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-trifluoromethylphenyl 3-fluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-trifluoromethylphenyl 3-fluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-trifluoromethylphenyl 3-fluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,4-difluorophenyl 3-fluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,4-difluorophenyl 3-fluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,4-difluorophenyl 3-fluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate t 
3,4-difluorophenyl 3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,4-difluorophenyl 3-fluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl) benzoate, 
3,4-difluorophenyl 3-fluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,4-difluorophenyl 3-fluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,4,5-trifluorophenyl 3-fluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,4,5-trifluorophenyl 3-fluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,4,5-trifluorophenyl 3-fluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,4,5-trifluorophenyl 3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,4, 5-trifluorophenyl 3-fluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,4,5-trifluorophenyl 3-fluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoate, 
3,4,5-trifluorophenyl 3-fluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-methylphenyl 3-fluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-methylphenyl 3-fluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 

3- 4-methylphenyl fluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate, 

4- methylphenyl 3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl) benzoate, 
4-methylphenyl 3-fluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-methylphenyl 3-fluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-methylphenyl 3-fiuoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-ethylphenyl 3-fluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-ethylphenyl 3-fluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-ethylphenyl 3-fluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-ethylphenyl 3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-ethylphenyl 3-fluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-ethylphenyl 3-fluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-y!)benzoate, 
4-ethylphenyl 3-fluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-methoxyphenyl 3-fluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-methoxyphenyl 3-fluoro-4- (trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-methoxyphenyl 3-fluoro-4- (trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-methoxyphenyl 3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-methoxyphenyl 3-fluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-methoxyphenyl 3-fluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-methoxyphenyl 3-fluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-(3-butenyl)phenyl 3-fluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-(3-butenyl)phenyl 3-fluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-(3-butenyl)phenyl 3-fluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-(3-butenyl)phenyl 3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-(3-butenyl)phenyl 3-fluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-(3-butenyl)phenyl 3-fluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-(3-butenyl)phenyl 3-fluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-phenyl 3-fluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-phenyl 3-fluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 

4-phenyl 3-fluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-phenyl 3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-phenyl 3-fluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-phenyl 3-fluoro-4-{trans-6-hexyl-trans-decahydronaphthalen-2-yl) benzoate, 
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4-phenyl 3-fluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-chlorophenyl 3-fluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate s 
4-chlorophenyl 3-fluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-chlorophenyl 3-fluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-chlorophenyl 3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-chlorophenyl 3-fluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-chlorophenyl 3-fluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-chlorophenyl 3-fluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-allyloxyphenyl 3-fluoro-4-(trans-6-methyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-allyloxyphenyl 3-fluoro-4-(trans-6-ethyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-allyloxyphenyl 3-fluoro-4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-allyloxyphenyl 3-fluoro-4-(trans-6-butyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-allyloxyphenyl 3-fluoro-4-(trans-6-pentyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-allyloxyphenyl 3-fluoro-4-(trans-6-hexyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-allyloxyphenyl 3-fluoro-4-(trans-6-heptyl-trans-decahydronaphthalen-2-yl)benzoate. 

Example 20: Synthesis of 6-{1 ,2-difluoronaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene (I-27) 

[0185] 




(20-a) Synthesis of 6-(1 ,2-difluoronaphthalen-6-yl)-2-propyl-trans-1 ,2,3,4,7,8,9,1 0-octahydronaphthalene 

[0186] Reaction of 1 2 g of 6-propyldecahydro-2-naphthalenone with a Grignard reagent prepared from 1 ,2-difluoro 
6-bromonaphthalene and dehydration were carried out to obtain 15 g of pale yellow liquid 6-(1 ,2-difluoronaphthalen 
6-yl)-2-propyl-trans-1 ,2,3,4,7,8,9,1 0-octahydronaphthalene. 

(20-b) Synthesis of 6-(1 ,2-difluoronaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene 

[0187] Catalytic hydrogenation reduction and isomerization of 1 5 g of 6-(1 ,2-difluoronaphthalen-6-yl)-2-propyl-trans 
1,2, 3,4,7, 8, 9,1 0-octahydronaphthalene, which was obtained in (20-a), were carried out to obtain 3 g of white solid 6 
(1 ,2-difluoronaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene. 

[0188] The following compounds were prepared in the same manner as mentioned above: 

6-(2-fluoronaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 
6-(2-fluoronaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 
6-(2-fluoronaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 
6-(2-fluoronaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 
6-(2-fluoronaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
6-(2-fluoronaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 
6-(2-fluoronaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 
6-(1 ,2-difluoronaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 
6-(1 ,2-difluoronaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 
6-(1 ,2-difluoronaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 
6-(1 ,2-difluoronaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
6-(1 ,2-difluoronaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 
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1 .2- difluoronaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 

2.3- difluoronaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 
2,3-difluoronaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 
2,3-difluoronaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene 1 
2,3-difluoronaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 
2 p 3-difluoronaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
2,3-difluoronaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 
2,3-difluoronaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 

1 ^^-trifluoronaphthalen-e-yO^-methyl-trans-decahydronaphthalene, 
I^.S-trifluoronaphthalen-S-yO^-ethyl-trans-decahydronaphthalene, 
l^^-trifiuoronaphthalen-S-yO^-propyl-trans-decahydronaphthalene, 
l^^-trifluoronaphthalen-e-yO^-butyl-trans-decahydronaphthalene, 
1 ,2,3-trifluoronaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
1 ,2,3-trifluoronaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 
1,2,3-trifluoronaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene f 
1 ,7-difluoronaphthalen-3-yl)-2-methyl-trans-decahydronaphthalene, 
1 ,7-difluoronaphthalen-3-yl)-2-ethyl-trans-decahydronaphthalene, 
1 ,7-difluoronaphthalen-3-yl)-2-propyl-trans-decahydronaphthalene, 
1 J 7-difluoronaphthalen-3-yl)-2-butyl-trans-decahydronaphthaiene, 
1 ,7-difluoronaphthalen-3-yl)-2-pentyl-trans-decahydronaphthalene, 
1 p 7-difluoronaphthalen-3-yl)-2-hexyl-trans-decahydronaphthalene ) 
1 ,7-difluoronaphthalen-3-yl)-2-heptyl-trans-decahydronaphthalene, 



1 ,2,8-trifluoronaphthalen-6-yr 
1 p 2,8-trifluoronaphthalen-6-yi; 
1 ,2,8-trifluoronaphthalen-6-yi; 
1 ^.S-trifluoronaphthalen-S-yi; 
1 ,2,8-trifluoronaphthalen-6-yr 
1 ,2,8-trifluoronaphthalen-6-yr 
1 ,2,8-trifluoronaphthalen-6-yr 
1 ,6,7-trifluoronaphthalen-6-yr 
1 ,6,7-trifluoronaphthalen-6-yi; 
1 ,6,7-trifluoronaphthalen-6-yi; 
1 ,6,7-triftuoronaphthalen-6-yr 
1 ,6,7-trifluoronaphthalen-6-yi; 
1 ,6,7-trifluoronaphthalen-6-yr 
1 ,6,7-trifluoronaphthalen-e-yr 



-2-methyl-trans-decahydronaphthalene, 
-2-ethyl-trans-decahydronaphthalene, 
-2-propyl-trans-decahydronaphthalene, 
-2-butyl-trans-decahydronaphthalene, 
-2-pentyl-trans-decahydronaphthalene, 
-2-hexyl-trans-decahydronaphthalene, 
-2-heptyl-trans-decahydronaphthalene, 
-2-methyl-trans-decahydronaphthalene, 
-2-ethyl-trans-decahydronaphthalene, 
-2-propyl-trans-decahydronaphthalene, 
-2-butyl-trans-decahydronaphthalene, 
-2-pentyl-trans-decahydronaphthalene, 
-2-hexyl-trans-decahydronaphthalene, 
-2-heptyl-trans-decahydronaphthalene, 
1 ^.S^-tetrafluoronaphthalen-S-yO^-methyl-trans-decahydronaphthalene, 
1 ^^.S-tetrafluoronaphthalen-B-yO^-ethyl-trans-decahydronaphthalene, 
1 ^.S.S-tetrafluoronaphthalen-e-yO^-propyl-trans-decahydronaphthalene, 
1 ^.S.S-tetrafluoronaphthalen-e-yO^-butyl-trans-decahydronaphthalene, 
1 ,2,3,8-tetrafluoronaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
1 ,2,3,8-tetrafluoronaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 
I^.S.S-tetrafluoronaphthalen-e-yO^-heptyl-trans-decahydronaphthalene, 
2-trifluoromethoxynaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 
2-trifluoromethoxynaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 
2-trifluoromethoxynaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 
2-trifluoromethoxynaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 
2-trifluoromethoxynaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
^-trifluoromethoxynaphthalen-B-y^^-hexyl-trans-decahydronaphthalene, 
2-trif!uoromethoxynaphthalen-6-yl)-2>heptyl-trans-decahydronaphthalene, 
1-fluoro-2-trifluoromethoxynaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 
l-fluoro^-trifluoromethoxynaphthalen-e-yO^-ethyl-trans-decahydronaphthalene, 
1-fluoro-2-trifluoromethoxynaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 
(1-fluoro-2-trifluoromethoxynaphthalen-6-yl)-2"butyl-trans-decahydronaphthalene, 
1-fluoro-2-trifluoromethoxynaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
l-ftuoro^-trifluoromethoxynaphthalen-e-yO^-hexyl-trans-decahydronaphthalene, 

1- fluoro-2-trifluoromethoxynaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 

2- trifluoromethoxy-3-fluoronaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 
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6-(2-trifluoromethoxy-3-fluoronaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 

6-(24rifluoromethoxy-3-fluoronaphthaien-6-yl)-2-propyl-trans-decahydronaphthalene, 

6-(2-trifluoromethoxy-3-fluoronaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 

6-(2-trifluoromethoxy-3-fluoronaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 

6-(2-trifluoromethoxy-3-fluoronaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 

6-{2-trifluoromethoxy-3-fluoronaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 

e-CI.S-difluoro^^rifluoromethoxynaphthalen-e-yO^-methyl-trans-decahydronaphthalene, 

6-(1,3-difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 

6-(1 .S-difluoro^-trifluoromethoxynaphthalen-e-yO^-propyl-trans-decahydronaphthatene, 

6-(1,3-difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 

6-(1,3-difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-pentyl-trans-decahydronaphtha!ene, 

6-(1 ,3^difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 

6-(1,3-difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 

6-(1-fluoro-7-trifluoromethoxynaphthalen-3-yl)-2-methyl-trans-decahydronaphthalene, 

6-(1-fluoro-7-trifluoromethoxynaphthalen-3-yl)-2-ethyl-trans-decahydronaphthalene, 

6-(1-fluoro-7-trifluoromethoxynaphthalen-3-yl)-2-propyl-trans-decahydronaphthalene, 

5- CI-fluoro^-trifluoromethoxynaphthalen-S-ylJ^-butyl-trans-decahydronaphthalene, 

6- (1-fluoro-7-trifluoromethoxynaphthalen-3-yl)-2-pentyl-trans-decahydronaphthalene, 
6-(1-fluoro-7 : trifiuoromethoxynaphthalen-3-yl)-2-hexyl-trans-decahydronaphthalene, 
6-(1-fluoro-7-trifluoromethoxynaphthalen-3-yl)-2-heptyl-trans-decahydronaphthalene, 
6-(1,8-difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 
6-(1 ,8-difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 
6-(1,8-difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 
6-(1 ,8-difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 
6-(1 ,8-difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
6-{13-difluoro-24rifluoromethoxynaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 
6-(1,8-difluoro-2-trifluoromethoxynaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 
6-(1 .e-difluoro^-trifluoromethoxynaphthalen-S-yO^-methyl-trans-decahydronaphthalene, 
6-(1 ,6-difluoro-7-trifluoromethoxynaphthalen-3-yl)-2-ethyl-trans-decahydronaphthalene ( 
6-(1 .e-difluoro^-trifluoromethoxynaphthalen-S-yO^-propyl-trans-decahydronaphthalene, 
6-(1 ,6-difluoro-7-trifluoromethoxynaphthalen-3-yl)-2-butyl-trans-decahydronaphthalene, 
6-(1 ,6>difluoro-7-trifluoromethoxynaphthalen-3-yl)-2-pentyl-trans-decahydronaphthalene, 
6-(1 .e-difluoro^-trifluoromethoxynaphthalen-S-yO^-hexyl-trans-decahydronaphthalene, 
6-(1 ,6-difluoro-7-trifluoromethoxynaphthalen-3-yl)-2-heptyl-trans-decahydronaphthalene, 
6-(1 .S.B^rifluoro^-trifluoromethoxynaphthalen-e-yO^-rnethyl-trans-decahydronaphthalene, 
6-(1 .S^-trifluoro^-trifluoromethoxynaphthalen-e-yO^-ethyl-trans-decahydronaphthalene, 
6-(1 ,3,8-trifluoro-24rifluoromethoxynaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 
6-(1 .S.S-trjfluoro^-trifluoromethoxynaphthalen-e-yO^-butyl-trans-decahydronaphthalene, 
6-(1 .S.S-trifluoro^^rifluoromethoxynaphthalen-e-yO^-pentyl-trans-decahydronaphthalene, 
6-(1 ,3,8-trifluoro-2-trifluoromethoxynaphtha1en^ 

6-(1 .S.a-trifluoro^-trifluoromethoxynaphthalen-e-yO^-heptyl-trans-decahydronaphthalene, 

6-(2-difluoromethoxynaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 

6-(2-difluoromethoxynaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 

6-(2-difluoromethoxynaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 

6-(2-difluoromethoxynaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 

6-(2-difluoromethoxynaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 

6-(2-difluoromethoxynaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene J 

6-(2-difluoromethoxynaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 

6-(1-fluoro-2-difluoromethoxynaphthalen-6-y!)-2-methyl-trans-decahydronaphthalene, 

6-(1-fluoro-2-difluoromethoxynaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 

6-(1-fluoro-2-difluoromethoxynaphthalen-6-yi)-2-propyl-trans-decahydronaphthaiene, 

6-(1-fluoro-2-difluoromethoxynaphthalen-6-yI)-2-butyl-trans-decahydronaphthalene, 

6-(14luoro-2-difluoromethoxynaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 

6-(1-fluoro-2-difluoromethoxynaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 

e-fl-fluoro^-difluoromethoxynaphthalen-e-y^^-heptyl-trans-decahydronaphthalene, 

6-(2-difluoromethoxy-3-fluoronaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 

6-(2-difluoromethoxy-3-fluoronaphthalen-6-yl)-2-ethyi-trans-decahydronaphthalene l 

6-(2-difluoromethoxy-3-fluoronaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 
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2-difluoromethoxy-3-fluoronaphthalen-6-yl)-2-butyi-trans-decahydronaphthalene, 
2-difluoromethoxy-3-fluoronaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene ) 
2-difluoromethoxy-3-fluoronaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 
2-difluoromethoxy-3-fluoronaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 
1 .S-difluoro^-difluoromethoxynaphthalen-e-yO^-methyl-trans-decahydronaphthalene, 
1 ,3-difluoro-2-difluoromethoxynaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 
1 .S-difluoro^-difluoromethoxynaphthalen-e-ylJ^-propyl-trans-decahydronaphthalene, 
1 .S-difluoro^-difluoromethoxynaphthalen-S-yO^-butyl-trans-decahydronaphthalene, 
1 ,3-difluoro-2-difluoromethoxynaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
1 ,3-difluoro-2-difluoromethoxynaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 
1 .S-difluoro^-difluoromethoxynaphthalen-e-ylJ^-heptyl-trans-decahydronaphthalene, 
1-fluoro-7-difluoromethoxynaphthalen-3-yl)-2-methyl-trans-decahydronaphthalene, 
1-fluoro-7-difluoromethoxynaphthalen-3-yl)-2-ethyl-trans-decahydronaphthalene, 
1-fluoro-7-difluoromethoxynaphthalen-3-yl)-2-propyl-trans-decahydronaphthalene, 
1-fluoro-7-difluoromethoxynaphthalen-3-yl)-2-butyl-trans-decahydronaphthalene, 
1-fluoro-7-difluoromethoxynaphthalen-3-yl)-2-pentyl-trans-decahydronaphthalene, 
1-fluoro-7-difluoromethoxynaphthalen-3-yl)-2-hexyl-trans-decahydronaphthalene, 

1- fluoro-7-difluoromethoxynaphthalen-3-yl)-2-heptyl-trans-decahydronaphthalene, 

1 ,8-difiuoro-2-difluoromethoxynaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 
1 .S-difluoro^-difluoromethoxynaphthalen-e-y^^-ethyl-trans-decahydronaphthalene, 
1 ,8-difluoro-2-difluoromethoxynaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 
1 ,8-difluoro-2-difluoromethoxynaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene } 
1 ,8-difluoro-2-difluoromethoxynaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
1 ,8-difluoro-2-difluoromethoxynaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 
1 ,8-difluoro-2-difluoromethoxynaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 
1 ,6-difluoro-7-difluoromethoxynaphthalen-3-yl)-2-methyl-trans-decahydronaphthalene, 
1 .e-difluoro^-difluoromethoxynaphthalen-S-yO^-ethyl-trans-decahydronaphthalene, 
1 p 6-difluoro-7-difluoromethoxynaphthalen-3-yl)-2-propyl-trans-decahydronaphthalene, 
1 .e-difluoro^-difluoromethoxynaphthalen-S-yO^-butyl-trans-decahydronaphthalene, 
1 ,6-difluoro-7-difluoromethoxynaphthalen-3-yl)-2-pentyl-trans-decahydronaphthalene, 
1 ,6-difluoro-7-difluoromethoxynaphthalen-3-yl)-2-hexyl-trans-decahydronaphthalene } 
1 ,6-difluoro-7-difluoromethoxynaphthalen-3-yl)-2-heptyl-trans-decahydronaphthalene, 
1 ,3,8-trifluoro-2-difluoromethoxynaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 
1 .S.S-trifluoro^-difluoromethoxynaphthalen-e-yO^-ethyl-trans-decahydronaphthalene, 
1 ,3,8-trifluoro-2-difluoromethoxynaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene t 
1 ,3,84rifluoro-2-difluoromethoxynaphthalen-6-yl)-2-buty!-trans-decahydronaphthalene } 
1 p 3,8-trifluoro-2-difluoromethoxynaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
1 .S.B-trifluoro^-difluoromethoxynaphthalen-e-yO^-hexyl-trans-decahydronaphthalene, 
1 .S^-trifluoro^-difluoromethoxynaphthalen-G-y^^-heptyl-trans-decahydronaphthalene, 

2- chloronaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 
2-chloronaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 
2-chloronaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 
2-chloronaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 
2-chloronaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
2-chloronaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 
2-chloronaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 
1-fluoro-2>chtoronaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 
1-fluoro-2-chloronaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 
1-fluoro-2-chloronaphthaIen-6-yl)-2-propyl-trans-decahydronaphthalene, 
1-fluoro-2-chloronaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 
1-fluoro-2-chloronaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
1-fluoro-2-chloronaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 

1- fluoro-2-chloronaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 

2- chloro-3-fluoronaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 
2-chloro-3-fluoronaphtha!en-6-yl)-2-ethyl-trans-decahydronaphthalene, 
2-chloro-3-fluoronaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 
2-chloro-3-fluoronaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 
2-chloro-3-fluoronaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene 1 
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6-(2-chloro-3-fluoronaphtha!en-6-yl)-2-hexyl-trans-decahydronaphthalene, 

6-(2-chloro-3-fluoronaphthalen'6-yl)-2-heptyl-trans-decahydronaphthalene, 

6-(2-chloro-1 ,3-difluoronaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 

6-(2-chloro-1,3-difluoronaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 

6-(2-chloro-1 ,3-difluoronaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 

6-(2-chloro-1 ,3-difluoronaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 

6-(2-chloro-1,3-difluoronaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 

6-(2-chloro-1,3-difluoronaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 

6-(2-chloro-1 .S-difluoronaphthalen-B-yO^-heptyl-trans-decahydronaphthalene, 

6-(1-fluoro-7-chloronaphthalen-3-yl)-2-methyl-trans-decahydronaphthalene, 

6-(1-fluoro-7-chloronaphthalen-3-yl)-2-ethyl-trans-decahydronaphthalene, 

6-(1-fluoro-7-chloronaphthalen-3-yl)-2-propyl-trans-decahydronaphthalene, 

6-(1-fluoro-7-chloronaphthalen-3-yl)-2-butyl-trans-decahydronaphthalene, 

6-(1-fluoro-7-chloronaphthalen-3-yl)-2-pentyl-trans-decahydronaphthalene, 

6-(1-fluoro-7-chloronaphthalen-3-yl)-2-hexyl-trans-decahydronaphthalene, 

6-(1-fluoro-7-chloronaphthalen-3-yl)-2-heptyi-trans-decahydronaphthalene, 

e-CI^-difluoro^-chloronaphthalen-e-yO^-methyl-trans-decahydronaphthalene, 

6-(1,8-difluoro-7-chloronaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 

6-(1,8-difluoro-7-chloronaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 

6-(1 .S-difluoro^chloronaphthalen-e-yO^-butyl-trans-decahydronaphthalene, 

6-(1,8-difluoro-7-chloronaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 

6-(1,8-difluoro-7-chloronaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 

6-(1 ,8-difluoro-7-chloronaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 

6-(1 .e-difluoro^-chloronaphthalen-S-yO^-methyl-trans-decahydronaphthalene, 

6-(1,6-difluoro-7-chloronaphthalen-3-yl)-2-ethyl-trans-decahydronaphthalene, 

e-fl.e-difluoro^-chloronaphthalen-S-ylJ^-propyl-trans-decahydronaphthalene, 

6-(1 l 6-difluoro-7-chloronaphthalen-3-yl)-2-butyl-trans-decahydronaphthalene J 

5- tl.S-difluoro^-chloronaphthalen-S-yO^-pentyl-trans-decahydronaphthalene, 

6- (1,6-difluoro-7-chloronaphthalen-3-yl)-2-hexyl-trans-decahydronaphthalene, 
6-(1,6-difluoro-7-chloronaphthalen-3-yl)-2-heptyl-trans-decahydronaphthalene, 
e-fl^^^rifluoro^-chloronaphthalen-e-yO^-methyl-trans-decahydronaphthalene, 
6-(1 l 3,8-trifluoro-7-chloronaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 
6-(1,3,8-trifluoro-7-chloronaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 
e-CI^.S-trifluoro-Z-chloronaphthalen-e-yO^-butyl^rans-decahydronaphthalene, 
e-tl.S.B-trifluoro-Z-chloronaphthalen-e-yO^-pentyl-trans-decahydronaphthalene, 
e-JI^.S-trifluoro-Z-chloronaphthalen-e-ylJ^-hexyl-trans-decahydronaphthalene, 
6-(1 .S.S-trifluoro^-chloronaphthalen-e-yO^-heptyl-trans-decahydronaphthalene, 
6-(2-cyanonaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 
6-(2-cyanonaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 
6-(2-cyanonaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 
6-(2-cyanonaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 
6-(2-cyanonaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
6-(2-cyanonaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 
6-(2-cyanonaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 
6-(2-cyano-1-fluoronaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 
6-(2-cyano-1-fluoronaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 
6-(2-cyano-1-fluoronaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 
6-(2-cyano-1-fluoronaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 
6-(2-cyano-1-fluoronaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
6-(2-cyano-1-fluoronaphthalen>6-yl)-2-hexyl-trans-decahydronaphthalene, 
6-(2-cyano-1-fluoronaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 
6-(2-cyano-3-fluoronaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 
6-(2-cyano-3-fluoronaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 
6-(2-cyano-3-fluoronaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 
6-(2-cyano-3-fluoronaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 
6-(2-cyano-3-fluoronaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
6-(2-cyano-3-fluoronaphthalen-6-yl) -2-hexyl-trans-decahydronaphthalene, 
6-(2-cyano-3-fluoronaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 
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2-cyano-1 ,3-difluoronaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 

2-cyano-1,3-difluoronaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 

2-cyano-1,3-difluoronaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 

2-cyano-1,3-difluoronaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 

2-cyano-1 ,3-difluoronaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 

2-cyano-1 ,3-difluoronaphthalen-6-yl)-2-hexyl-trans-decahydronaphthalene, 

2-cyano-1,3-difluoronaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 

1-fluoro-7-cyanonaphthalen-3-yl)-2-methyl-trans-decahydronaphthalene, 

1-fluoro-7-cyanonaphthalen-3-yl)-2-ethyl-trans-decahydronaphthalene, 

1-fluoro-7-cyanonaphthalen-3-yt)-2-propyl-trans-decahydronaphthalene, 

1-fluoro-7-cyanonaphthalen-3-yl)-2-butyl-trans-decahydronaphthalene, 

1-fluoro-7-cyanonaphthalen-3-yl)-2-pentyl-trans-decahydronaphthalene, 

1-fluoro-7-cyanonaphthalen-3-yl)-2-hexyl-trans-decahydronaphthalene, 

1- fluoro-7-cyanonaphthalen-3-yl)-2-heptyl-trans-decahydronaphthalene, 

1 ( 8-difluoro-7-cyanonaphthalen-6-yl)-2-methyl-trans-decahydronaphthalene, 
1 ,8-difluoro-7-cyanonaphthalen-6-yl)-2-ethyl-trans-decahydronaphthalene, 
1 .S-difluoro^-cyanonaphthalen-B-ylJ^-propyl-trans-decahydronaphthalene, 
1,8-difluoro-7-cyanonaphthalen-6-yl)-2-butyl-trans-decahydronaphthalene, 
1 ,8-difluoro-7-cyanonaphthalen-6-yl)-2-pentyl-trans-decahydronaphthalene, 
1 .S-difluoro^-cyanonaphthalen-e-yO^-hexyl-trans-decahydronaphthalene, 
1 ,8-difluoro-7-cyanonaphthalen-6-yl)-2-heptyl-trans-decahydronaphthalene, 
1 ,6-difluoro-7-cyanonaphthalen-3-yl)-2-methyl-trans-decahydronaphthalene, 
1 ,6-difluoro-7-cyanonaphthalen-3-yl)-2-ethyl-trans-decahydronaphthalene, 
1 ,6-difluoro-7-cyanonaphthalen-3-yl)-2-propyl-trans-decahydronaphthalene, 
1 ,6-difluoro-7-cyanonaphthalen-3-yl)-2-butyl-trans-decahydronaphthalene J 
1,6-difluoro-7-cyanonaphthalen-3-yl)-2-pentyl-trans-decahydronaphthalene, 
1 ,6-difluoro-7-cyanonaphthalen-3-yl)-2-hexyl-trans-decahydronaphthalene } 
1 ,6-difluoro-7-cyanonaphthalen-3-yl)-2-heptyl-trans-decahydronaphthalene, 
1 .S.S-trifluoro^-cyanonaphthalen-e-yO^-nriethyl-trans-decahydronaphthalene, 
1 .S.B-trjfluoro^-cyanonaphthalen-e-ylJ^-ethyl-trans-decahydronaphthalene, 
1 ,3,8-trifluoro-7-cyanonaphthalen-6-yl)-2-propyl-trans-decahydronaphthalene, 
1 .S.S-trifluoro^-cyanonaphthalen-e-yO^-butyl-trans-decahydronaphthalene, 
1 .S.S-trifluoro^-cyanonaphthalen-S-yO^-pentyl-trans-decahydronaphthalene, 
1 .S^-trifluoro^-cyanonaphthalen-S-yO^-hexyl-trans-decahydronaphthalene, 
1 .a.S-trifluoro^-cyanonaphthalen-e-yO^-heptyl-trans-decahydronaphthalene, 
^-(trifluoromethyOnaphthalen-e-yll^-rnethyl-trans-decahydronaphthalene, 

2- (trifluoromethyl)naphthalen-6-yl]-2-ethyl-trans-decahydronaphthalene, 
2-(trifluoromethyl)naphthalen-6-yl]-2-propyl-trans-decahydronaphthalene, 
2-(trifluoromethyl) naphthalen-6-yl]-2-butyl-trans-decahydronaphthalene, 
2-(trifluoromethyl)naphthalen-6-yl]-2-pentyl-trans-decahydronaphthalene, 
2-(trifluoromethyl)naphthalen-6-yl]-2-hexyl-trans-decahydronaphthalene, 

2- (trifluoromethyl)naphthalen-6-yl]-2-heptyl-trans-decahydronaphthalene, 
1-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-methyl-trans-decahydronaphthalene, 
1-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-ethyl-trans-decahydronaphthaiene, 
1-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-propyl-trans-decahydronaphthalene, 
1-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-butyl-trans-decahydronaphthalene, 
1-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-pentyl-trans-decahydronaphthalene, 
1-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-hexyl-trans-decahydronaphthalene # 
1-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-heptyl-trans-decahydronaphthalene, 

3- fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-methyl-trans-decahydronaphthalene, 
3-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-ethyl-trans-decahydronaphthalene, 
3-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-propyl-trans-decahydronaphthalene, 
3-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-butyl-trans-decahydronaphthalene, 
3-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-pentyl-trans-decahydronaphthalene, 
3-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-hexyl-trans-decahydronaphthalene > 
3-fluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-heptyl-trans-decahydronaphthalene, 

[1 .S-difluoro^-Ctrifluoromethy^naphthalen-e-ylJ^-methyl-trans-decahydronaphthalene, 
[1 ,3-difluoro-2-(trifluoromethyI)naphthalen-6-yl]-2-ethyl-trans-decahydronaphthalene, 
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6-[1 .S-difluoro^-^rifluoromethylJnaphthalen-e-yll^-propyl^rans-decahydronaphthalene, 

e-tl.a-difluoro^^trifluoromethyOnaphthalen-e-yll^-butyl-trans-decahydronaphthalene, 

6-[1,3-difluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-pentyl-trans-decahydronaphthalene, 

6-[1,3-difiuoro-2-(trifluoromethyl)naphthalen-6-yl]-2-hexyl-trans-decahydronaphthalene 

6-[1 ,3-difluoro-2-(trifluoromethyl)naphthalen-6-yl]-2-heptyl-trans-decahydronaphthalene, 

e-fl-fluoro-y-ftrifluoromethyOnaphthalen-S-ylJ^-methyl-trans-decahydronaphthalene,. 

6-[1-fluoro-7-(trifluoromethyl)naphthalen-3-y!]-2-ethyl-trans-decahydronaphthalene, 

e-tl-fluoro-T-^rifluoromethyOnaphthalen-S-ylj^-propyl-trans-decahydronaphthalene, 

6-[1-fluoro-7-(trifluoromethyl)naphthalen-3-yl]-2-butyl-trans-decahydronaphthalene, 

6-[1-fluoro-7-(trifluoromethyl)naphthalen-3-yl]-2-pentyl-trans-decahydronaphthalene, 

6-[1-fluoro-7-(trifluoromethyl)naphthalen-3-yl]-2-hexyl-trans-decahydronaphthalene, 

6-[1-fluoro-7-(trifluoromethyl)naphthalen-3-yl]-2-heptyl-trans-decahydronaphthalene, 

e-fl^-difluoro^-CtrifluoromethyOnaphthalen-e-ylj^-methyl-trans-decahydronaphthalene, 

6-[1 ,8-difluoro-7-(trifluoromethyl)naphthalen-6-yl]-2-ethyl-trans-decahydronaphthalene, 

6-[1,8-difluoro-7-(trifluoromethyl)naphthalen-6-yl]-2-propyl-trans-decahydronaphthalene > 

e-tl.S-difiuoro^^trifluorornethyOnaphthalen-e-ylJ^-butyl-trans-decahydronaphthalene, 

6-[1 J 8-difluoro-7-(trifluoromethyi)naphthalen-6-yl]-2-pentyl-trans-decahydronaphthalene, 

6-[1,8-difluoro-7-(trifluoromethyl)naphthalen-6-yl]-2-hexyt-trans-decahydronaphthalene, 

6-[1 ,8-difluoro-7-(trifluoromethyl)naphthalen-6-yl] -2-heptyl-trans-decahydronaphthalene, 

641,6-difluoro-7-(trifluoromethyl)naphthalen-3-yl]-2-methyl-trans-decahydronaphthalene, 

6-[1 ,6-difluoro-7-(trifluoromethyl)naphthalen-3-yl]-2-ethyl-trans-decahydronaphthalene, 

6-[1 ^-difluoro^^trifluoromethyOnaphthalen-S-ylj-S-propyl-trans-decahydronaphthalene, 

e-fl^-difluoro^-CtrifluoromethyOnaphthalen-S-yll^-butyl-trans-decahydronaphthalene, 

6-[1 ,6-difluoro-7-(trifluoromethyl)naphthalen-3-yl]-2-pentyl-trans-decahydronaphthalene, 

6-[1,6-difluoro-7-(trifluoromethyl)naphthalen-3-yl]-2-hexyl-trans-decahydronaphthalene, 

6-[1,6-difluoro-7-(trifluoromethyl)naphthalen-3-yl]-2-heptyl-trans-decahydronaphthalene, 

6-[1 A8-trifluoro-7-(trifluoromethyl) naphthalen-S-yll-2-methyl-trans-decahydronaphthalene, 

6-[1 J 33-trifluoro-7-(trifluoromethyl)naphthalen-6-yl]-2-ethyl-trans-decahydronaphthalene, 

6-[1 A8-trifluoro-7-(trifluoromethyl)naphthate^ 

6-[1 .S^-trifluoro^-^rifluoromethyOnaphthalen-e-ylJ^-butyl-trans-decahydronaphthalene, 
6-[1 ,3,8-trifluoro-7-(trifluoromethyl)naphthalen-6-yl]-2-pentyl-trans-decahydronaphthalene, 
6-[1 .S.e-trifluoro^-^rifluoromethyOnaphthalen-e-yll^-hexyl-trans-decahydronaphthalene, 
6-[1 .S^^rifluoro^-ttrifluoromethyljnaphthalen-e-yll^-heptyl-trans-decahydronaphthalene, 
methyl-6-(6-methyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl-e^e-ethyl-trans-decahydronaphthalen^-yOnaphthalene^-carboxylatel, 
methyl-6-(6-propyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl-6-(6-butyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate f 
methyl-6-(6-pentyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl-6-(6-hexyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl-6-(6-heptyl-trans-decahydronaphthaien-2-yl)naphthalene-2-carboxylate ( 
methyl 1 4luoro-6-(6-methyl-trans-decahydronaphthalen-2-yl)naphthaIene-2-carboxylate, 
methyl 1 -fluoro-6-(6-ethyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 1 -fluoro-6-(6-propyl-trans-decahydronaphthalen-2-yl)naphthalene-2'Carboxylate, 
methyl 1 -fluoro-6-(6-butyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 1 -fluoro-6-(6-pentyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 1 -fluoro-6-(6-hexyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 1 -fluoro-e^S-heptyl-trans-decahydronaphthalen^-yOnaphthalene^-carboxylate, 
methyl 3-fluoro-6-(6-methyl>trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 3-fluoro-6-(6-ethyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 3-fluoro-6- (6-propyl-trans-decahydronaphtha!en-2-yl)naphthalene-2-carboxylate, 
methyl 3-fluoro-6-(6-butyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 34luoro-6-(6-pentyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 3-fluoro-6-(6-hexyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxyIate, 
methyl 3-fluoro-6-(6-heptyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 1 ,3-difluoro-6-(6-methyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 1 .S-difluoro-e-fe-ethyl-trans-decahydronaphthalen^-yOnaphthalene^-carboxylate, 
methyl 1 ,3-difluoro-6-(6-propyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 1 ,3-difluoro-6-(6-butyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
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methyl 1 ,3-difluoro-6-(6-pentyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 1 ^-difluoro-S^e-hexyl-trans-decahydronaphthalen^-yOnaphthalene^-carboxylate, 
methyl 1 .S-difluoro-e-te-heptyl-trans-decahydronaphthalen^-yOnaphthalene^-carboxylate, 
methyl 1 -fluoro-7-(6-methyl-trans-decahydronaphthalen-2-yl)naphthalene-3-carboxylate, 
methyl 1 -fluoro-7-(6-ethyl-trans-decahydronaphthalen-2-yl)naphthalene-3-carboxylate, 
methyl 1 -fluoro-7-(6-propyl-trans-decahydronaphthalen-2-yl)naphthalene-3-carboxylate, 
methyl 1 -fluoro-7-(6-butyl-trans-decahydronaphthalen-2-yl)naphthalene-3-carboxylate, 
methyl 1 -fluoro-7-(6-pentyl-trans-decahydronaphthalen-2-yl) naphthalene-3-carboxylate, 
methyl 1 -fluoro-7-(6-hexyl-trans-decahydronaphthalen-2-yl)naphthalene-3-carboxylate, 
methyl 1 -fluoro-7- (6-heptyl-trans-decahydronaphthalen-2-yl)naphthalene-3-carboxylate, 
methyl 1 ^-difluoro^-CS-methyl-trans-decahydronaphthalen^-yOnaphthalene-S-carboxylate, 
methyl 1 ^-difluoro^-te-ethyl-trans-decahydronaphthalen^-ylJnaphthalene-S-carboxylate, 
methyl 1 ,2-dlfluoro-7- (6-propyl-trans-decahydronaphthalen-2-yl)naphthalene-3-carboxylate, 
methyl 1 ,2-difluoro-7-(6-butyl-trans-decahydronaphthalen-2-yl)naphthalene-3-carboxylate, 
methyl 1 ,2-difluoro-7-(6-pentyl-trans-decahydronaphthalen-2-yl) naphthalene-3-carboxylate, 
methyl 1 ^-difluoro^-CS-hexyl-trans-decahydronaphthalen^-yOnaphthalene-S-carboxylate, 
methyl 1 ,2-difluoro-7-(6-heptyl-trans-decahydronaphthalen-2-yl)naphthalene-3-carboxylate, 
methyl 1 -fluoro-3-(6-methyl-trans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate, 
methyl 1 -fluoro-3-(6-ethyl-trans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate, 
methyl 1 -fluoro-3-(6-propyl-trans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate } 
methyl 1 -fluoro-3-(6-butyl-trans-decahydronaphthalen-2-yl) naphthalene-7-carboxylate, 
methyl 1 -fluoro-3-(6-pentyl-trans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate, 
methyl 1 -fluoro-3-(6-hexyl-trans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate, 
methyl 1 -fluoro-3-(6-heptyl-trans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate, 
methyl 1 ,8-difluoro-6-(6-methyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 1 ,8-difluoro-6-(6-ethyl-trans-decahydronaphthalen-2-yl) naphthalene-2-carboxylate, 
methyl 1 ,8-difluoro-6-(6-propyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 1 ,8-difluoro-6-(6-butyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 1 ,8-difluoro-6-(6-pentyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 1 ,8-difluoro-6-(6-hexyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate : 
methyl 1 ,8-difluoro-6-(6-heptyl-trans-decahydronaphthalen-2-yl)naphthalene>2-carboxylate, 
methyl 1 ,6-difluoro-3-(6-methyl-trans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate, 
methyl 1 ,6"difluoro-3-(6-ethyl-trans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate, 
methyl 1 ,6-difluoro-3-(6-propyl-trans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate, 
methyl 1 ,6-difluoro-3-(6-butyl-trans-decahydronaphthalen-2-yl) naphthalene-7-carboxylate, 
methyl 1 ^-difluoro-S-fe-pentyl-trans-decahydronaphthalen^-yOnaphthalene^-carboxylate, 
methyl 1 ,6-difluoro-3-(6-hexyl-trans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate, 
methyl 1 ,6-difluoro-3-(6-heptyl-trans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate, 
methyl 1 ^^-trifluoro-S^e-methyl-trans-decahydronaphthalen^-ylJnaphthalene^-carboxylate, 
methyl 1 .S.S-trifluoro-e^e-ethyl-trans-decahydronaphthalen^-yOnaphthalene^-carboxylate, 
methyl 1 ,3,8-trifluoro-6-(6-propyl-trans-decahydronaphthalen-2-yl) naphthalene-2-carboxylate, 
methyl 1 ^.S-trifluoro-S-te-butyl-trans-decahydronaphthalen^-yOnaphthalene^-carboxylate, 
methyl 1 ^.S-trifluoro-S-Ce-pentyl-trans-decahydronaphthalen^-yOnaphthalene^-carboxylate, 
methyl 1 .S^-trifluoro-B^e-hexyl-trans-decahydronaphthalen^-yl) naphthalene-2-carboxylate, 
methyl 1 .S.S-trifluoro-e-te-heptyl-trans-decahydronaphthalen^-yOnaphthalene^-carboxylate, 
methyl 3-fluoro-2-(6-methyl-trans-decahydronaphthalen-2-yl)naphthalene-6-carboxylate, 
methyl 3-fluoro-2"(6-ethyl-trans-decahydronaphthalen-2-yl)naphthalene-6-carboxylate, 
methyl 3-fluoro-2-(6-propyl-trans-decahydronaphthalen-2-yl)naphthalene-6-carboxylate, 
methyl 34luoro-2-(6-butyl-trans-decahydronaphthalen-2-yl) naphthalene-6-carboxylate, 
methyl 3-fluoro-2-(6-pentyl-trans-decahydronaphthalen-2-yl)naphthalene-6-carboxyIate, 
methyl 3-fluoro-2-(6-hexyl-trans-decahydronaphthalen-2-yl)naphthalene-6-carboxylate, 
methyl 3-fluoro-2-(6-heptyl-trans-decahydronaphtha!en-2-yl)naphthalene-6-carboxylate, 
methyl 1 ,7-difluoro-6-(6-methyl-trans-decahydronaphthalen-2-yl)naphthaIene-2-carboxylate ( 
methyl 1 ,7-difluoro-6-(6-ethyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 1 ,7-difluoro-6-(6-propyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 1 ,7-difluoro-6-(6-butyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 1 ,7-difluoro-6-(6-pentyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
methyl 1 1 7-difluoro-6-(6-hexyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
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1 ,7-difluoro-6-(6-heptyl-trans-decahydronaphthalen-2-yl)naphthalene-2-carboxylate, 
I 1 ^-difluoro-S^e-methyl-trans-decahydronaphthalen^-yOnaphthalene-y-carboxylate, 
1 ,2-difluoro-3-(6-ethyl-trans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate, 
1 ,2-difluoro-3-(6-propyl-trans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate, 
1 ^-difluoro-S-fe-butyl-trans-decahydronaphthaien^-yOnaphthalene^-carboxylate, 
1 ,2-difluoro-3-(6-pentyl-trans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate, 
"1 ,2-difluoro-3-(6-hexyl-trans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate, 
1 ^-difluoro-S^e-heptyl-trans-decahydronaphthalen^-ylJnaphthalene^-carboxylate, 
1 ^.S-trifluoro-S^e-methyl-trans-decahydronaphthalen^-yOnaphthalene^-carboxylate, 
1 ,2,8-trifluoro-3-(6-ethyl4rans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate, 
I 1 ^.S-trifluoro-S^e-propyl-trans-decahydronaphthalen^-ylJnaphthalene^-carboxylate, 
I 1 ,2,8-trif!uoro-3-(6-butyl-trans-decahydronaphthalen-2-yl)naphthalene-7-carboxylate, 
1 ^.S-trifluoro-S^B-pentyl-trans-decahydronaphthalen^-yOnaphthalene^-carboxylate, 
1 ^.S-trifluoro-S^S-hexyl-trans-decahydronaphthalen^-yOnaphthalene^-carboxylate, 
1 ^.S-trifluoro-S-fB-heptyl-trans-decahydronaphthalen^-yl) naphthalene-7-carboxylate, 
1-fluoro-2-(6-methyl-trans-decahydronaphthalen-2-yl)naphthalene-6-carboxylate, 
I 1 -fluoro-2-(6-ethyl-trans-decahydronaphthalen-2-yl)naphthalene-6-carboxylate, 
1-fluoro-2-(6-propyl-trans-decahydronaphthalen-2-yl)naphthalene-6-carboxylate, 
I 1-fluoro-2-(6-butyl-trans-decahydronaphthalen-2-yl)naphthalene-6-carboxylate, 
1-fluoro-2-(6-pentyl-trans-decahydronaphthalen-2-yl)naphthalene-6-carboxylate, 
1 >fluoro-2-(6-hexyl-trans-decahydronaphthalen-2-yl)naphthalene-6-carboxylate, 
1 -fluoro-2-(6-heptyl-trans-decahydronaphthalen-2-yl)naphthalene-6-carboxylate, 
1 ,7-difluoro-2-(6-methyl-trans-decahydronaphthalen-2-yl)naphthalene-6-carboxylate, 
1 ,7-difluoro-2-(6-ethyl-trans-decahydronaphthalen-2-yl) naphthalene-6-carboxylate, 
1 ,7-difluoro-2-(6-propyl-trans-decahydronaphthalen-2-yl)naphthalene-6-carboxylate, 
1 ,7-difluoro-2-(6-butyl-trans-decahydronaphthalen-2-yl)naphthalene-6-carboxylate, 
1 ,7-difluoro-2-(6-pentyl-trans-decahydronaphthalen-2-yl) naphthalene-6-carboxylate, 

1 .7- difluoro-2-(6-hexyl-trans-decahydronaphthalen-2-yl) naphthalene-6-carboxylate, 
I 1 ,7-difluoro-2-(6-heptyl-trans-decahydronaphthalen-2-yl) naphthalene-6-carboxylate, 

1 .8- dif!uoro-2-(6-methyl-trans-decahydronaphthalen-2-yl)naphthalene-6-carboxylate, 
I 1 .S-difluoro^^e-ethyl-trans-decahydronaphthalen^-yOnaphthalene-S-carboxylate, 
I 1 ,8-difluoro-2-(6-propyl-trans-decahydronaphthalen-2-yl) naphthalene-6-carboxylate, 
I 1 ^-difluoro^^e-butyl-trans-decahydronaphthalen^-yOnaphthalene-e-carboxylate, 
I 1 .S-difluoro^-te-pentyl-trans-decahydronaphthalen^-yOnaphthalene-e-carboxylate, 
I 1 ^-difluoro^^e-hexyl-trans-decahydronaphthalen-S-yOnaphthalene-S-carboxylate, 

1 ^-difluoro^-Ce-heptyl-trans-decahydronaphthalen^-yOnaphthalene-e-carboxylate, 
I 1 ^.S-trifluoro^-fe-methyl-trans-decahydronaphthalen^-yOnaphthalene-S-carboxylate, 
1 ^.e-trifluoro^^e-ethyl-trans-decahydronaphthalen^-yOnaphthalene-S-carboxylate, 
1 ,2,84rifluoro-7-(6-propyl-trans-decahydronaphthalen-2-yl)naphthalene-3-carboxylate, 
1 ^.S-trifluoro^^e-butyl^rans-decahydronaphthalen^-yOnaphthalene-S-carboxylate, 
I 1 ^.S-trifluoro^^e-pentyl-trans-decahydronaphthalen^-ylJnaphthalene-S-carboxylate, 
I 1 ^^-trifluoro^^e-hexyl-trans-decahydronaphthalen^-yOnaphthalene-S-carboxylate, 
I 1,2,8-trifluoro-7-(6-heptyl-trans-decahydronaphthalen-2-yl)naphthalene-3-carboxylate. 

Example 21 : Synthesis of 2,6-bis(3-butenyl)-trans-decahydronaphthalene (I-22) 

[0189] 



C 




HCOOH 




1) Ph3P=CH0CHj 

2) h5 

3) Ph 3 P=CHOOfe 

4) HQ 




1) Ph 3 P=CHOCH3 

0 2) HO" o 
3) NaOH 

Ph 3 P=CH2 
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(21 -a) Synthesis of trans-decahydronaphthalen-2,6-dione 

[01 90] 21 g of trans-decahydronaphthalen-2,6-dione monoethyleneacetal was dissolved in 11 0 ml of toluene. 50 ml 
of formic acid was added to the solution, and the mixture was stirred for 1 hour at room temperature. Water was added 
5 to the mixture, and the organic phase was separated, rinsed with water, a saturated aqueous solution of sodium hy- 
drogencarbonate, and a saturated saline solution, in sequence, and dried on anhydrous sodium sulfate. Then, the 
solvent was evaporated to obtain 16 g of pale yellow solid trans-decahydronaphthalen-2,6-dione. 

(21 -b) Synthesis of trans-decahydronaphthalene-2,6-dicarbaldehyde 

w 

[0191] An 80 ml THF solution of 16 g of trans-decahydronaphthalen-2,6-dione, which was obtained in (21 -a), was 
added dropwise to a Wittig reagent prepared from 72 g of methoxymethyltriphenylphosphonium chloride and 26 g of 
potassium t-butoxide in 290 ml of THF, while the mixture was cooled to 10°C or lower. The temperature was reduced 
to room temperature. After the mixture was stirred for 4 hours, water and hexane were added. The organic phase was 

15 separated and rinsed with water, and the solvent was -evaporated. The pale yellow oily substance obtained was dis- 
solved in 90 ml of THF. 90 ml of 10% hydrochloric acid was added to the solution, and the mixture was heated for 3 
hours under refluxing. The temperature was reduced to room temperature, and the organic phase was separated. The 
aqueous phase was extracted with ethyl acetate. Organic phases were combined, and rinsed with a saturated aqueous 
solution of sodium hydrogencarbonate, water, and a saturated saline solution, in sequence. Then, the solvent was 

20 evaporated. The pale yellow solid substance obtained was dissolved in 85 ml of methanol. 10 ml of 10% aqueous 
solution of sodium hydroxide was added to the solution while the mixture was cooled to 1 0°C or lower. After the mixture 
was stirred for 2.5 hours at room temperature, the temperature was reduced to room temperature. Then, the solvent 
was evaporated, and the pale yellow solid substance obtained was rinsed with water and recrystallized from a hexane 
solution to obtain 16 g of white solid trans-decahydronaphthalene-2,6-dicarbaldehyde. 

25 

(21 -c) Synthesis of 2,6-bis(3-oxopropyl)-trans-decahydronaphthalene 

[0192] Reaction of 16 g of trans-decahydronaphthalene-2,6-dicarbaldehyde, which was obtained in (21 -a), with a 
Wittig reagent which is similar to that used in (1-b) was repeated twice to obtain 15 g of pale yellow solid 2,6-bis 
30 (3-oxopropyl) -trans-decahydronaphthalene. 

(21 -d) Synthesis of 2,6-bis(3-butenyl)-trans-decahydronaphthalene 

[0193] An 85 ml THF solution of 15 g of 2 > 6-bis(3-oxopropyl)-trans-decahydronaphthalene, which was obtained in 
35 (21 -c), was added dropwise to a Wittig reagent prepared from 60 g of methyltriphenylphosphonium iodide and 1 8 g of 
potassium t-butoxide in 300 ml of THF, while the mixture was cooled to 10°C or lower. The temperature was reduced 
to room temperature. After the mixture was stirred for 4 hours, water and hexane were added. The organic phase was 
separated and rinsed with water, and the solvent was evaporated. The residue was purified by silica gel column chro- 
matography (hexane) to obtain 6 g of 2,6-bis(3-butenyl)-trans-decahydronaphthalene (1 -22) a colorless oily substance. 
40 [0194] The following compounds were prepared in the same manner as mentioned above: 

2,6-bis (3-pentenyl)-trans-decahydronaphthalene, 
2,6-bis (1 -pentenyl)-trans-decahydronaphthalene, 
2,6-bis (1 -propenyl)-trans-decahydronaphthalene, 
45 2,6-divinyl-trans-decahydronaphthalene. 

Example 22: Synthesis of 2-(trans-4-propylcyclohexyl)-6-vinyl-trans-decahydronaphthalene (I-23) 

[0195] 

50 



55 
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(22-a) Synthesis of 6-(trans-4-propylcyclohexyl)-trans-decahydronaphthalene-2-carbaldehyde 

[0196] Reaction of 28 g of 6-(trans-4-propylcyclohexyl)-trans-decahydro-2-naphthalenone with the Wittig reagent 
described above was carried out to obtain 28 g of white solid 6-(trans-4-propylcyclohexyl) -trans-decahydronaphtha- 
lene-2-carbaldehyde. 

(22-b) Synthesis of 2-(trans-4-propylcyclohexyl)-6-vinyl-trans-decahydronaphthalene 

[01 97] Reaction of 28 g of 6-(trans-4-propylcyclohexyl)-trans-decahydronaphthalene-2-carbaldehyde, which was ob- 
tained in (22-a), with a Wittig reagent which is similar to that used in (1 -d) was carried out to obtain 1 0 g of white solid 
2-(trans-4-propylcyclohexyl)-6-vinyl-trans-decahydronaphthalene (I-4). 
[0198] The following compound was prepared in the same manner as mentioned above: 
2-(trans-4-propylcyclohexyl)-6-(3-butenyl)-transdecahydronaphthalene. 

Example 23: Synthesis of 2-(trans-4-propylcyclohexyl)-6-(trans-1-propenyl)-trans-decahydronaphthalene (1-24) 
[0199] 




1) Ph 3 P=CHCH3 

2) PhSC^H 




[0200] Reaction of 1 2 g of 6-(trans-4-propylcyclohexyl)-trans-decahydronaphthalene-2-carbaldehyde, which was ob- 
tained in (22-a), with the Wittig reagent described above, and treatment with benzenesulfinic acid were carried out to 
obtain 4 g of white solid 2-(trans-4-propylcyclohexyl)-6-(trans-1 -propenyl)-trans-decahydronaphthalene (I-24). 
[0201] The following compounds were prepared in the same manner as mentioned above: 

2-(trans-4-propylcyclohexyl)-6-(trans-1-pentenyl)-trans-decahydronaphthalene, 
2-(trans-4-propylcyclohexyl)-6-(trans-3-pentenyl)-trans-decahydronaphthalene. 

Example 24: Synthesis of 2-(trans-4-propylcyclohexyl)-6-(2,2-difluoroethenyl)-trans-decahydronaphthalene (I-25) 

[0202] 




[0203] To a solution of 8.7 g of 6-(trans-4-propylcyclohexyl)decahydronaphthalene-2-carbaldehyde, which was ob- 
tained in (22-a), and 8.7 g of triphenylphosphine in 10 ml of diethylenegtycol dimethylether (Diglyme), the solution 
being heated at 160°C while stirring, a 20 ml Diglyme solution of 7.1 g of sodium chlorodifluoroacetate was added 
dropwise over a period of 30 minutes. After the heating was continued under the same conditions for 2 hours, the 
mixture was left to cool to room temperature. Water and hexane were added to the mixture, and the organic phase 
was separated, rinsed with 1 0% hydrochloric acid, a saturated aqueous solution of sodium carbonate, and a saturated 
saline solution, in sequence, and dried on anhydrous sodium sulfate. Then, the solvent was evaporated. The residue 
was purified by silica gel column chromatography (hexane) and recrystallized from ethanol at 1 0°C or lower to obtain 
0.6 g of 2-(trans-4-propylcyclohexyl)-6-(2,2-difluoroethenyl)-trans-decahydronaphthalene (1-25). 
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Example 25: Synthesis of trans-6-propyl-2-[4-(4-methylphenyl)ethynylphenyl]4rans-decahydronaphthalene 
[0204] 




[0205] 23 g of trans-6-propyl-2-(4-iodophenyl)-trans-decahydronaphthalene was dissolved in 45 ml of DMF. 1 .3 g of 
tetrakis(triphenylpnosphine)palladium(0), 0.4 g of copper iodide (I), and 6.0 g of (4-methyl)phenylacetylene were added 
to the mixture. After heating the mixture for 2 hours at 50°C while stirring, the mixture was cooled to room temperature, 
and 10% hydrochloric acid was added to the mixture. After extraction was carried out using toluene, the organic phase 
was rinsed with a saline solution and dried on anhydrous magnesium sulfate. After the solvent was evaporated, the 
residue was purified by silica gel column chromatography (hexane) and recrystallized once from ethanol to obtain 10 
g white crystals of trans-6-propyl-2-[4-(4-methylphenyl)ethynylphenyl] -trans-decahydronaphthalene. 
[0206] The following compounds were prepared in the same manner as mentioned above: 



trans-6-methyl-2-[4-(4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene > 

trans-6-ethyl-2-[4-(4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-butyl-2-[4-(4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-pentyl-2-[4-(4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-hexyl-2- [4-(4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-heptyl-2-[4-{4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-methyl-2-[3-fluoro-4-(4-methylphenyl)ethynylphenylHrans-decahydronaphthalene, 

trans-6-ethyl-2-[3-fluoro-4-(4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-propyl-2-[3-fluoro-4-(4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-butyl-2-[3-fluoro-4-(4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-pentyl-2-[3-fluoro-4-(4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-hexyl-2-[3-fluoro-4- (4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-heptyl-2-[3-fluoro-4-(4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-methyl-2-[3 J 5-difluoro-4-(4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-ethyl-2-[3,5-difluoro-4-(4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-propyl-2-[3 J 5-difluoro-4-(4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene > 

trans-6-butyl-2-[3,5-difluoro-4-(4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-pentyl-2-[3,5-difluoro-4-(4-methylphenyl)ethynylphenyl]*trans-decahydronaphthalene, 

trans-6-hexyl-2- [3,5-difluoro-4-(4-methylphenyl)ethynylphenyl] -trans-decahydronaphthalene, 

trans-6-heptyl-2-[3,5-difluoro-4-(4-methylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-methyl-2-[4-(4-ethylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-ethyl-2-[4-(4-ethylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-propyl-2-[4-(4-ethylphenyl)ethynylphenyl]-trans-decahydronaphthalene t 

trans-6-butyl-2-[4-(4-ethylphenyl)ethynyIphenyl]-trans-decahydronaphthalene, 

trans-6-pentyl-2-[4-(4-ethylphenyl)ethynylphenylj-trans-decahydronaphthalene, 

trans-6-hexyl-2-[4-(4-ethylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-heptyl-2-[4-(4-ethylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-methyl-2-[4-(4-propylphenyl)ethynylphenyl]-trans-decahydronaphthalene ) 

trans-6-ethyl-2-[4-(4-propylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-propyl-2-[4-(4-propylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-butyl-2-[4-(4-propylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-pentyl-2-[4-(4-propylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-hexyl-2-[4-(4-propylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-heptyl-2-[4-(4-propylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-methyl-2-[4-(4-methoxyphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-ethyl-2-[4-(4-methoxyphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-propyl-2-[4-(4-methoxyphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-butyl-2-[4-(4-methoxyphenyl) ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-pentyl-2-[4-(4-methoxyphenyl)ethynylphenyl]-trans-decahydronaphthalene, 
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trans-6-hexyl-2-[4-(4-methoxyphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-heptyl-2-[4-(4-methoxyphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-methyl-2-[4-(4-allyloxyphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-ethyl-2-[4-(4-allyloxyphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-propyl-2-[4-(4-allyloxyphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-butyl-2-[4-(4-allyloxyphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-pentyl-2-[4-(4-ailyloxyphenyl)ethynylphenyl]-trans-decahydronaphthalene J 

trans-6-hexyl-2-[4-(4-allyloxyphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-heptyl-2-[4-(4-allyloxyphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-methyl-2-[4-[4-(3-butenyl)phenyl]ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-ethyl-2-[4-[4-(3-butenyl)phenyl]ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-propyl-2-[4-[4-(3-butenyl)phenyl]ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-butyl-2-[4-[4-(3-butenyl)phenyl]ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-pentyl-2-[4- [4-(3-butenyl)phenyl]ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-hexyl-2-[4-[4-(3-butenyl)phenyl]ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-heptyl-2-[4- [4-(3-butenyl)phenyl]ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-methyl-2-[4-(4-fluorophenyl)ethynylphenyl]-trans-decahydronaphthalene s 

trans-6-ethyl-2-[4-(4-fluorophenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-propyl-2-[4-(4-fluorophenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-butyl-2-[4-(4-fluorophenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-pentyl-2-[4-(4-fluorophenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-hexyl-2-[4-(4-fluorophenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-heptyl-2-[4-(4-fluorophenyl)ethynylphenyl]-trans-decahydronaphtha!ene, 

trans-e-methyl^-^^S^-difluorophenyOethynylphenylJ-trans-decahydronaphthalene, 

trans-6-ethyl-2-[4-(3,4-difluorophenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-propyl-2-[4-(3,4-difluorophenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-S-butyl^-^-fS^-difluorophenyOethynylphenylJ-trans-decahydronaphthalene, 

trans-6-pentyl-2-[4-(3,4-difluorophenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-hexyl-2-[4-(3,4-difluorophenyl)ethynylphenyl3-trans-decahydronaphthalene, 

trans-6-heptyl-2-[4-(3,4-difluorophenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-methyl-2-[4-(3 J 4 J 54rifluorophenyl)ethynylphenyl]-trans-decahydronaphthalene J 

trans-S-ethyl^-^^S^.S-trifluorophenylJethynylpheny^-trans-decahydronaphthalene, 

trans-6-propyl-2-[4-(3,4,5-trifluorophenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-S-butyl^-^^S^.S^rifluorophenyOethynylphenylJ-trans-decahydronaphthalene, 

trans-6-pentyl-2-[4-(3,4,5-trifluorophenyl)ethynylphenyI]-trans-decahydronaphthalene, 

trans-S-hexyl^-^^S^.S-trifluorophenyOethynylphenylJ-trans-decahydronaphthalene, 

trans-6-heptyl-2-[4-(3,4,5-trifluorophenyl)ethynylphenyl]-trans-decahydronaphthaIene, 

trans-6-methyl-2-[4-(4-trifluoromethoxyphenyl)ethynylphenyl]-trans-decahydronaphthalene 1 

trans-6-ethyl-2-[4-(44rifluoromethoxyphenyl)ethynylphenyl]-trans-decahydronaphthalene 1 

trans-6-propyl-2-[4-(4-trifluoromethoxyphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-butyl-2-[4-(4-trifluoromethoxyphenyl)ethynylphenyl]-trans-decahydronaphthalene I 

trans-6-pentyl-2-[4-(4-trifluoromethoxyphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-hexyl-2-[4-(4-trifluoromethoxyphenyl)ethynylphenyl]-trans-decahydronaphthalene 

trans-6-heptyl-2-[4-(4-trifluoromethoxyphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-methyl-2-[4-(4-trifluoromethylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-ethyl-2-[4- (4-trifluoromethylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-propyl-2-[4-(4-trifluoromethylphenyl)ethynylphenyl]4rans-decahydronaphthalene, 

trans-6-butyl-2-[4-(44rifluoromethylphenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-pentyl-2-[4-(4-trifluoromethylphenyl)ethynylphenyl]-trans-decahydronaphthalene l 

trans-6-hexyl-2-[4-(4-trifluoromethylphenyl)ethynylphenyl]-trans-decahydronaphthalene ] 

trans-6-heptyl-2-[4-(4-trmuoromethylphenyl)ethynylphenyi]4rans-decahydronaphthalene, 

trans-6-methyl-2-[4-(4-chlorophenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-ethyl-2-[4-(4-chlorophenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-propyl-2-[4-(4-chlorophenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-butyl-2-[4-(4-chlorophenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-pentyl-2-[4-(4-chlorophenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-hexyl-2-[4-(4-chlorophenyl)ethynylphenyl]-trans-decahydronaphthalene, 

trans-6-heptyl-2-[4-(4-chlorophenyl)ethynylphenyl]-trans-decahydronaphthalene. 
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Example 26: Synthesis of trans-6-propyl-2-[2-[4-(4-cyano-3,5-difluorophenyl)phenyl]ethyl]-trans- 
decahydronaphthalene 

[0207] 

5 



10 



15 




20 \ / F 

(26-a) Synthesis of trans-6-propyl-2-(2-oxoethyl)-trans-decahydronaphthalene 

[0208] Reaction of 10 g of trans-6-propyl-trans-decahydronaphthalene-2-carbaldehyde, which was obtained in 
25 (12-a), with a Wittig reagent which is similar to that used in (12-a) was carried out to obtain 9 g of white solid trans- 
6-propyl-2- (2-oxoethyl) -trans-decahydronaphthalene. 

(26-b) Synthesis of trans-6-propyl-2-(2-phenylethyl)-trans-decahydronaphthalene 

30 [0209] Reaction of 9 g of trans-6-propyl-2-(2-oxoethyl)-trans-decahydronaphthalene, which was obtained in (26-a), 
with a Grignard reagent similar to that used in Example 2 was carried out to obtain 11 g of white solid trans-6-propyl- 
2-(2-phenylethyl)-trans-decahydronaphthalene. 

(26-c) Synthesis of trans-6-propyl-2-[2-(4-iodophenyl)ethyl]-trans-decahydronaphthalene 

35 

[0210] 11 g of trans-6-propyl-2-(2-phenylethyl)-trans-decahydronaphthalene, which was obtained in (26-b), was io- 
dized in a manner similar to that in (1-a) to obtain 13 g of pale yellow solid trans-6-propyl-2-[2-(4-iodophenyl)ethyl]- 
trans-decahydronaphthalene. 

40 (26-d) Synthesis of trans-6-propyl-2-[2-[4-(3,5-difluorophenyl)phenyl]ethyl]-trans-decahydronaphthalene 

[021 1 ] Coupling reaction of 1 3 g of trans-6-propyl-2-[2-(4-iodophenyl)ethyl]-trans-decahydronaphthalene, which was 
obtained in (26-c), was carried out in a manner similar to that in (1-b) to obtain 7 g of white solid trans-6-propyl-2-[2- 
[4-(3,5-difluorophenyl)phenyl]ethyl]-trans-decahydronaphthalene. 

45 

(26-e) Synthesis of trans-6-propyl-2-[2-[4-(4-cyano-3,5-difluorophenyl)phenyl]ethyl]-trans-decahydronaphthalene 

[0212] 20 ml of a 1 .5 M hexane solution of n-butyl lithium was added dropwise to a 35 ml THF solution of 7 g of trans- 
6-propyl-2-[2-[4-(3,5-difluorophenyl)phenyl]ethyl]-trans-decahydronaphtha1ene, which was obtained in (26-d), while 

so cooling the solution to -78°C. After stirring for 1 0 minutes, carbon dioxide was injected into the mixture until saturation. 
After the mixture was left to stand until the temperature reached room temperature, 1 0% hydrochloric acid was added. 
The organic phase was extracted using ethyl acetate, rinsed with water, and dried on anhydrous magnesium sulfate. 
Then, the solvent was evaporated. The pale yellow solid substance obtained was suspended in 60 ml of 1 ,2-dichIo- 
roethane. 2 g of thionyl chloride, 0.1 ml of pyridine, and 1 ml of DMF were added to the suspension, and the mixture 

55 was stirred for 1 hour at room temperature. The solvent was evaporated, and the yellow oily substance obtained was 
dissolved in 1 50 ml of dichloromethane. Ammonia gas was injected into the solution while cooling the solution to 1 0°C 
or lower until saturation. After stirring for 1 hour at room temperature, the solvent was evaporated. The yellowish brown 
solid substance obtained was suspended in 50 ml of DMF. 2 ml of phosphorus oxychloride was added to the suspension 
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while cooling the suspension to 10°C or lower, and the mixture was stirred for 3 hour at room temperature. Water was 
added to the mixture. The organic phase was extracted using toluene, rinsed with a saturated saline solution, and dried 
on anhydrous sodium sulfate. Then, the solvent was evaporated. The residue was purified by silica gel column chro- 
matography (hexane), and recrystallized from ethanol to obtain 1 g of white solid trans-6-propyl-2-[2-[4-(4-cyano-3,5-di- 
fluorophenyl)phenyl]ethyl]-trans-decahydronaphthalene. 

Example 27: Synthesis of trans-6-[4-(3-butenyl)phenyl]-trans-2-vinyldecahydronaphtha1ene 
[0213] 




CHa-CH — ^ y ^ HBr (CFuSOzhO CH2=CH(CH 2 )2MgBr 

yU/ 00 " 3 pyridine * NiBr 2 (dppe£ 

CH 2 =CH- y , v 

(nV-(CH 2 ) 2 -CH=CH 2 




[0214] Trans-6-(4-methoxyphenyl)-trans-2-vinyldecahydronaphthalene obtained in a manner similar to that in Ex- 
ample 1 was dissolved in glacial acetic acid. A 47% aqueous solution of hydrobromic acid was added to the solution, 
and the mixture was heated for 20 hours under refluxing. The mixture was cooled to room temperature, and water was 
added to the mixture. Extraction was carried out using toluene, and the organic phase was rinsed with water and then 
dried on anhydrous sodium sulfate. Then, the solvent was evaporated. The oily substance obtained, which was trans- 
6-(4-hydroxyphenyl)-trans-2-vinyldecahydronaphthalene, was dissolved in methylene chloride. Trifluoromethanesul- 
fonic anhydride was added dropwise to the solution while cooling the mixture at 1 0°C or lower. Subsequently, pyridine 
was added dropwise, and the mixture was stirred for 1 hour. Water was added, and the mixture was left to stand until 
the temperature reached room temperature. Then, extraction was carried out using ethyl acetate, and the organic 
phase was rinsed with water and then dried on anhydrous sodium sulfate. Then, the solvent was evaporated. The oily 
substance obtained, which was trifluoromethanesulfonate, was dissolved in THF. Dibromobis(diphenylphosphi- 
noethane)nickel(ll) and triphenylphosphine were added to the solution. A Grignard reagent prepared from 3-butenyl 
bromide (1-bromo-3-butene) was added dropwise to the mixture, and the mixture was heated for 16 hours under re- 
fluxing. The mixture was left to stand until the temperature reached room temperature. Then, 10% hydrochloric acid 
was added to the mixture, and the organic phase was extracted using ethyl acetate, rinsed with water, and dried on 
anhydrous sodium sulfate. After the solvent was evaporated, the residue was purified by silica gel column chromatog- 
raphy (hexane) and recrystallized (ethanol) to obtain white solid trans-6-[4-(3-butenyl)phenyl]-trans-2-vinyldecahydro- 
naphthalene. 

[0215] The following compounds were prepared in the same manner as mentioned above: 



trans-6-[4-(3-butenyl)phenyl]-trans-2-vinyldecahydronaphthalene, 

trans-6-(4-methylphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(4-ethylphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(4-propylphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3-fluoro-4-methylphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(4-ethyl-3-fluorophenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3-fluoro-4-propylphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-[4-(3-butenyl)-3-fluorophenyl]-trans-2-vinyldecahydronaphthalene, 

trans-6-(3,5-difluoro-4-methylphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3,5-difluoro-4-ethylphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(3,5-difluoro-4-propylphenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-[3,5-difluoro-4-(3-butenyl)phenyl]-trans-2-vinyldecahydronaphthalene, 

trans-6-(4-methylphenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(4-ethylphenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(4-propylphenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-[4-(3-butenyl)phenyl]-trans-2-(1-propeny!)decahydronaphthalene, 

trans-6-(3-fluoro-4-methylphenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(4-ethyl-3-fluorophenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-propylphenyl)-trans-2-(1-propenyl)decahydronaphthalene, 
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trans-6-[4-(3-butenyl)-3-fluorophenyl]-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(3,5-difluoro-4-methylphenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(3,5-difluoro-4-ethylphenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(3,5-difluoro-4-propylphenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-e-^.S-difluoro^^S-butenylJphenylj-trans^-fl-propenyOdecahydronaphthalene, 

trans-6-(4-methylphenyl)-trans-2-(3-butenyl)decahydronaphthalene J 

trans-6-(4-ethylphenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(4-propylphenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-[4-(3-butenyl)phenyl]-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-methylphenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(4-ethyl-3-fluorophenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(3-fluoro-4-propylphenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-[4-(3-butenyl)-3-fluorophenyl]-trans-2-(3-butenyl)decahydronaphthalene, 

trans-e-fSjS-difluoro^-methylphenylJ-trans^-fS-butenylJdecahydronaphthalene, 

trans-6-(3,5-difluoro-4-ethylphenyl)-trans-2-(3-butenyl)decahydronaphthalene, 

trans-B^S^-difluoro^-propylpheny^-trans^^S-butenyOdecahydronaphthalene, 

trans-6-[3,5-difluoro-4-(3-butenyl)phenyl]-trans-2-(3-butenyl)decahydronaphthalene, 

trans-6-(4-cyanophenyl)-trans-2-vinyldecahydronaphthalene, 

trans-6-(4-cyanophenyl)-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-(4-cyanophenyl)-trans-2-(3-butenyl)decahydronaphthaiene. 

Example 28: Synthesis of trans-6-[4-(2-propenyloxy)phenyl]-trans-2-vinyldecahydronaphthalene 

[0216] 




[0217] A THF solution of trans-6-(4-hydroxyphenyl)-trans-2-vinyldecahydronaphthalene obtained by the method dis- 
closed in Example 7 was added dropwise to a suspension of sodium hydroxide in THF, the suspension being cooled 
to 10°C or lower. After stirring for 30 minutes at room temperature, a THF solution of 2-propenyl bromide (1-bromo- 
2-propene) was added dropwise, and the mixture was heated for 1 hour under refluxing. The mixture was left to stand 
until the temperature reached room temperature, and extraction was carried out using toluene. The organic phase was 
rinsed with a saturated saline solution and then dried on anhydrous sodium sulfate. After the solvent was evaporated, 
the residue was purified by silica gel column chromatography (hexane) and recrystallized (ethanol) to obtain white 
solid trans-6-[4-(2-propenyloxy)phenyl]-trans-2-vinyldecahydronaphthalene. 
[0218] The following compounds were prepared in the same manner as mentioned above: 



trans-6-[4-(trans-2-butenyloxy)phenyl]-trans-2-vinyldecahydronaphthalene, 

trans-6-[3-fluoro-4-(2-propenyloxy)phenyl]-trans-2-vinyldecahydronaphthalene, 

trans-6-[4-(trans-2-butenyloxy)-3-fluorophenyl]-trans-2-vinyIdecahydronaphthalene, 

trans-6-[3,5-difluoro-4-(2-propenyloxy)phenyl]-trans-2-vinyldecahydronaphthalene, 

trans-6-[3,5-difluoro-4-(trans-2-butenyloxy)phenyl]-trans-2-vinyldecahydronaphthalene, 

trans-6-[4-(2-propenyloxy)phenyl]-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-[4-(trans-2-butenyloxy)phenyl]-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-[3-fluoro-4-(2-propenyloxy)phenyl]-trans-2-(1-propenyl)decahydronaphtha!ene, 

trans-6-[4-(trans-2-butenyloxy)-3-fluorophenyl]-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-[3,5-difluoro-4-(2-propenyloxy)phenyl]-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-[3,5-difluoro-4-(trans-2-butenyloxy)phenyl]-trans-2-(1-propenyl)decahydronaphthalene, 

trans-6-[4-(2-propenyloxy)phenyl]-trans-2-(1-butenyl)decahydronaphthalene, 

trans-6-[4-(trans-2-buteny!oxy)phenyl]-trans-2-(1-butenyl)decahydronaphthalene, 

trans-6-[3-fluoro-4-(2-propenyloxy)phenyi]-trans-2-(1-butenyl)decahydronaphthalene, 
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trans-6-[4-(trans-2-butenyloxy)-3-fluorophenyl]-trans-2-(1 -butenyl)decahydronaphthalene, 
trans-6-[3,5-difluoro-4-(2-propenyloxy)phenyl]-trans-2-(1-butenyl)decahydronaphthalene, 
trans-6-[3,5-difluoro-4-(trans-2-butenyloxy)phenyl]-trans-2-(1-butenyl)decahydronaphthalene. 

Example 29: Synthesis of trans-2-[3-fluoro-4-(2-propenyloxycarbonyl)phenyl]-trans-6-vinyldecahydronaphthalene 

[0219] 




[0220] Trans-2-(4-carboxy-3-fluorophenyl)-trans-6-vinyldecahydronaphthalene obtained in a manner similar to that 
in Example 6, dicyclohexylcarbodiimide, and N,N-dimethyl-4-aminopyridine were dissolved in methylene chloride. To 
this solution, a methylene chloride solution of 2-propenol was added dropwise. After the mixture was stirred for 20 
hours at room temperature, the mixture was filtered, and solvent was evaporated. Thereafter, the residue was purified 
by silica gel column chromatography (hexane) and recrystallized (ethanol) to obtain white solid trans-2-[3-fluoro-4- 
(2-propenyloxycarbonyl)phenyl]-trans-6-vinyldecahydronaphthalene 

Example 30: Synthesis of 2-[6-(3-butenyl)naphthalen-2-yl]-6-propyl-trans-decahydronaphthalene. (1-26) 
[0221] 




(30-a) Synthesis of 2-(6-methoxynaphthalen-2-yl)-trans-6-propyl-trans-3 > 4,4a J 5,6,7,8 > 8a-octahydronaphthalene 

[0222] In a manner similar to that in (1-a), reaction of 24 g of 6-propyldecahydro-2-naphthalenone with a Grignard 
reagent prepared from 6-methoxy-2-bromonaphthalene and dehydration were carried out to obtain 32 g of pale yellow 
liquid 2-(6-methoxynaphthalen-2-yl)-trans-6-propyl-trans-3,4,4a,5,6 > 7,8 > 8a-octahydronaphthalene. 

(30-b) Synthesis of 2-(6-methoxynaphthalen-2-yl)-trans-6-propyl-trans-decahydronaphthalene 

[0223] In a manner similar to that in (1-e), catalytic hydrogenation reduction and isomerization of 32 g of 2-(6-meth- 
oxynaphthalen^-ylJ-trans-e-propyl-trans-S^^a.S.e^.S.Sa-octahydronaphthalene, which was obtained in (30-a), were 
carried out to obtain 30 g of 2-(6-methoxynaphthalen-2-yl)-trans-6-propyl-trans-decahydronaphthalene as a pale yellow 
oily substance. 
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(30-c) Synthesis of e^trans-e-propyl-trans-S^^a.S.e.T.S.Sa-octahydronaphthalen^-yO-a-naphthol 

[0224] 30 g of trans-2-propyl^rans-6-(3-fluoro-4-methoxyphenyl)-trans-decahydronaphthalene } which was obtained 
in (30-b), was dissolved in a mixture of 150 ml of glacial acetic acid and 150 ml of 48% hydrobromic acid, and the 
solution was heated for 8 hours under refluxing. The solution was cooled to room temperature. Water and ethyl acetate 
were added to the solution. After the organic phase was separated, the organic phase was rinsed with water, a saturated 
aqueous solution of sodium hydrogencarbonate, water, and a saturated saline solution, in sequence, and dried on 
anhydrous sodium sulfate. The solvent was evaporated to obtain 24 g yellow crystals of 6-(trans-6-propyl-trans-3,4,4a, 
5,6,7,8,8a-octahydronaphthalen-2-yl)-2-naphthol. 

(30-d) Synthesis of 2-(6-trifluoromethanesulfonyloxynaphthalen-2-yl)-trans-6-propyl-trans-decahydronaphthalene 

[0225] A 120 ml dichloromethane solution of 25 g of trifluoromethanesulfonic anhydride was added dropwise to a 
100 ml dichloromethane solution of 24 g yellow crystals of 6-(trans-6-propyl-trans-3, 4,4a, 5, 6,7,8, 8a-octahydronaph- 
thalen-2-yl)-2-naphthol, which were obtained in (30-c), while the solution was cooled at 0°. Subsequently, a 70 ml 
dichloromethane solution of 14 g of pyridine was added dropwise. After the mixture was stirred for 1 hour at room 
temperature, 1 0% hydrochloric acid was added; and the organic phase was separated and rinsed with water, a saturated 
aqueous solution of sodium hydrogencarbonate, water, and a saturated saline solution, in sequence, and dried on 
anhydrous sodium sulfate. The solvent was evaporated, and the residue was purified by silica gel column chromatog- 
raphy (hexane) to obtain 25 g of white solid 2-(6-trifluoromethanesulfonyloxynaphthalen-2-yl)-trans-6-propyl-trans-dec- 
ahydronaphthalene. 

(30-e) Synthesis of 2-[6-(3-butenyl)naphthalen-2-yl]-6-propyl-trans-decahydronaphthalene 

[0226] AGrignard reagent prepared from 1 .5 g of metal magnesium and 9 gof 4-bromo-1 -butenewas added dropwise 
to a 130 ml THF solution of 25 g of 2-(6-trifluoromethanesulfonyloxynaphthalen-2-yl)-trans-6-propyl-trans-decahydro- 
naphthalene, which was obtained in (30-d), and 0.8 g of dichlorobis(diphenylphosphinoethane)nickel(ll), the solution 
being cooled to 10°C or lower. The temperature was reduced to room temperature, and the mixture was stirred for 6 
hours. After 10% hydrochloric acid was added, the organic phase was separated, rinsed with water and a saturated 
saline solution, in sequence, and dried on anhydrous magnesium sulfate. The solvent was evaporated, and the residue 
was purified by silica gel column chromatography (hexane) and recrystallized from ethanol to obtain 3 g white crystals 
of 2-[6-(3-butenyl)naphthalen-2-yl]-6-propyl-trans-decahydronaphthalene 
[0227] The following compounds were prepared in the same manner as mentioned above: 



2-[6-(3-butenyl)naphthalen-2-yl]-6-methyl-trans-decahydronaphthalene, 

2-[6-(3-butenyl)naphthalen-2-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[6-(3-butenyl)naphthalen-2-yl]-6-butyl-trans-decahydronaphthalene, 

2-[6-(3-butenyl)naphthalen-2-yl]-6-pentyl-trans-decahydronaphthalene, 

2-[6-(3-butenyl)naphthalen-2-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[6-(3-butenyl)naphthalen-2-yl]-6-heptyl-trans-decahydronaphthalene, 

2-[6-(trans-3-pentenyl)naphthalen-2-yl]-6-methyl-trans-decahydronaphthalene, 

2-[6-(trans-3-pentenyl)naphthalen-2-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[6-(trans-3-pentenyl)naphthalen-2-yl]-6-propyl-trans-decahydronaphthalene, 

2-[6-(trans-3-pentenyl)naphthalen-2-yl]-6-butyl-trans-decahydronaphthalene, 

2-[6-(trans-3-pentenyl)naphthalen-2-yl)-6-pentyl-trans-decahydronaphthalene, 

2-[6-(trans-3-pentenyl)naphthalen-2-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[6-(trans-3-pentenyl)naphthalen-2-yl]-6-heptyl-trans-decahydronaphthalene, 

2-(6-methoxynaphthalen-2-yl)-6-methyl-trans-decahydronaphthalene, 

2-(6-methoxynaphthalen-2-yl)-6-ethyl-trans-decahydronaphthalene, 

2-(6-methoxynaphthalen-2-yl)-6-propyl-trans-decahydronaphthalene, 

2-(6-methoxynaphthalen-2-yl)-6-butyl-trans-decahydronaphthalene, 

2-(6-methoxynaphthaten-2-yl)-6-pentyl-trans-decahydronaphthalene, 

2-(6-methoxynaphthalen-2-yl)-6-hexyl-trans-decahydronaphthalene, 

2-(6-methoxynaphthalen-2-yl)-6-heptyl-trans-decahydronaphthalene, 

2-[6-(2-propenyloxy)naphthalen-2-yl]-6-methyl-trans-decahydronaphthalene, 

2-[6-(2-propenyloxy)naphthalen-2-yl]-6-ethyl-trans-decahydronaphthaIene, 

2-[6-(2-propenyloxy)naphthalen-2-yl)-6-propyl-trans-decahydronaphthalene, 

2-[6-(2-propenyloxy)naphthalen-2-yl]-6-butyl-trans-decahydronaphthalene, 
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6-(2-propenyloxy)naphthalen-2-yl]-6-pentyl-trans-decahydronaphthalene, 
6-(2-propenyloxy)naphthalen-2-yl]-6-hexyl-trans-decahydronaphthalene, 
6-(2-propenyloxy)naphthalen-2-yl]-6-heptyl-trans-decahydronaphthalene, 
6-(trans-2-butenyloxy)naphthalen-2-yl]-6-methyl-trans-decahydronaphthalene, 
6-(trans-2-butenyloxy)naphthaten-2-yl]-6-ethyl-trans-decahydronaphthalene, 
6'(trans-2-butenyloxy)naphthalen-2-yl]-6-propyl-trans-decahydronaphthalene, 
6-(trans-2-butenyloxy)naphthalen-2-yl]-6-butyl-trans-decahydronaphthalene 1 
^-(trans^-butenyloxyjnaphthalen^-ylj-e-pentyl-trans-decahydronaphthalene, 
6-(trans-2-butenyloxy)naphthalen-2-yl)-6-hexyl-trans-decahydronaphthalene, 
6-(trans-2-butenyloxy)naphthalen-2-yl]-6-heptyl-trans-decahydronaphthalene, 
■fluoro-2-(3-butenyl)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 
1-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 
1-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 
1-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene l 
1-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 
1-fluoro-2'(3-butenyl)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene, 
l-fluoro^^S-butenyOnaphthalen-e-ylJ-e-heptyl-trans-decahydronaphthalene, 
1-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 
1-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 
1-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 
1-fiuoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 
1-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 
1-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene, 
1-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 
1-fluoro-2-methoxynaphthalen-6-yl)-6-methyl-trans-decahydronaphthalene, 
1-fluoro-2-methoxynaphthalen-6-yl)-6-ethyl-trans-decahydronaphthalene, 
1-fluoro-2-methoxynaphthalen-6-yl)-6-propyl-trans-decahydronaphthalene, 
1-fluoro-2-methoxynaphthalen-6-yl)-6-butyl-trans-decahydronaphthalene, 
l-fluoro^-methoxynaphthalen-e-ylj-e-pentyl-trans-decahydronaphthalene, 
1-fluoro-2-methoxynaphthalen-6-yl)-6-hexyl-trans-decahydronaphthalene, 
l-fluoro^-methoxynaphthalen-e-ylJ-S-heptyl-trans-decahydronaphthalene, 
1-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 
1-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 
1-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene > 
1-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene ) 
1-fluoro-2-(2-propenyloxy)naphthalen-6-yl)-6-pentyl-trans-decahydronaphthalene, 
1-fluoro-2-(2-propenyloxy)naphthalen-6-y!]-6-hexyl-trans-decahydronaphthalene, 
1-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 
1-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 
1-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-ethyI-trans-decahydronaphthalene, 
1-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 
1-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 
1-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 
1-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene, 
1-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 
3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 
3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 
3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 
3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 
;3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 
3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene, 
3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 
3-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 
S-fluoro^-^rans-S-pentenyOnaphthalen-e-ylJ-S-ethyl-trans-decahydronaphthalene, 
3-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 
S-fluoro^-Ctrans-S-pentenyOnaphthalen-e-ylJ-e-butyl-trans-decahydronaphthalene, 
3-fluoro-2- (trans-3-pentenyl)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 
3-fluoro-2-(trans-3-pentenyl)naphthaten-6-yl]-6-hexyl-trans-decahydronaphthalene, 
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3-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 

^^luoro^-methoxynaphthalen-e-yO-S-rriethyl-trans-decahydronaphthalene, 

;3-fluoro-2-methoxynaphthalen-6-yl)-6-ethyl-trans-decahydronaphthalene, 

3-fluoro-2-methoxynaphthalen-6-yl)-6-propyl-trans-decahydronaphthalene, 

3-fluoro-2-methoxynaphthalen-6-yl)-6-butyl-trans-decahydronaphthalene, 

3-fluoro-2-methoxynaphthalen-6-y()-6-pentyl-trans-decahydronaphthalene, 

3-fluoro-2-methoxynaphthalen-6-yl)-6-hexyl-trans-decahydronaphthalene, 

3-fluoro-2-methoxynaphthalen-6-yl)-6-heptyl-trans-decahydronaphthalene, 

[3-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 

3-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 

3-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 

3-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 

3-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 

3-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene, 

3-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 

3-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 

3-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 

3-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-propyi-trans-decahydronaphthalene, 

3-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 

B-fluoro^-ftrans^-butenyloxyJnaphthalen-e-yll-e-pentyt-trans-decahydronaphthalene, 

3-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene, 

3-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 

1 .S-difluoro^^a-butenyOnaphthalen-e-yll-S-methyl-trans-decahydronaphthalene, 

1 .S-difluoro^^a-butenylJnaphthalen-e-yll-e-ethyl-trans-decahydronaphthalene, 

3-difluoro-2-(3-butenyl)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 
1,3-difluoro-2-(3-butenyl)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 
I.S-difluoro^^a-butenyOnaphthalen-B-yn-e-pentyl-trans-decahydronaphthalene, 
1 .S-difluoro^-fS-butenyOnaphthalen-e-yQ-e-hexyl-trans-decahydronaphthalene, 
1,3-difluoro-2-(3-butenyl)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 
1 ,3-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 
1 ,3-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 
1 ,3-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 
1 .S-difluoro^-^rans-S-pentenylJnaphthalen-S-ylj-S-butyl-trans-decahydronaphthalene, 
1 ,3-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene f 
1 .S-difluoro^-^rans-S-pentenyOnaphthalen-e-ylJ-e-hexyl-trans-decahydronaphthalene, 
1 ^-difluoro^^trans-S-pentenyOnaphthalen-e-ylj-e-heptyl-trans-decahydronaphthalene, 
1 ,3-difluoro-2-methoxynaphthalen-6-yl)-6-methyl-trans-decahydronaphthalene f 
1 ,3-difluoro-2-methoxynaphthalen-6-yl)-6-ethyl-trans-decahydronaphthalene, 
1 ,3-difluoro-2-methoxynaphthalen-6-yl)-6-propyl-trans-decahydronaphthalene, 
1 ,3-difluoro-2-methoxynaphthalen-6-yl)-6-butyl-trans-decahydronaphthalene, 
1 ,3-difluoro-2-rnethoxynaphthalen-6-yl)-6-pentyl-trans-decahydronaphthalene, 
1 ,3-difluoro-2-methoxynaphthalen-6-yl)-6-hexyl-trans-decahydronaphthalene, 
1 ,3-difluoro-2-methoxynaphthalen-6-yl)-6-heptyl-trans-decahydronaphthatene, 
1 ,3-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene : 
1 ,3-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 
1 : 3-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 
1 > 3-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 
1 ,3-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 
1 s 3-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene J 
1 } 3-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 
1 ,3-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 
1 J 3-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 
1 ,3-difluoro-2-(trans-2-buteny]oxy)naphthalen-6-ylj-6-propyl-trans-decahydronaphthalene, 
1 ; 3-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 
1 ^-difluoro^-Ctrans^-butenyloxyJnaphthalen-e-yll-S-pentyl-trans-decahydronaphthalene, 
I.S-difluoro-a-Ctrans^-butenyloxyJnaphthalen-e-yll-e-hexyl-trans-decahydronaphthalene, 
1 ,3-difIuoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene J 
1-fluoro-3-(3-butenyl)naphthalen-7-yl]-6-methyl-trans-decahydronaphthalene, 
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2-[1-fluoro-3-(3-butenyl)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(3-butenyl)naphthalen-7-yl]-6-propyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(3-butenyl)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(3-butenyl)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(3-butenyl) naphthalen-7-yl]-6-hexyl-trans-decahydronaphthaiene, 

2-[1-fluoro-3-(3-butenyl)naphthalen-7-yl]-6-heptyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(trans-3-pentenyl)naphthalen-7-yl3-6-methyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-propyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene J 

2-[1-fluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[1-f1uoro-3-(trans-3-pentenyi) naphthalen-7-yl]-6-heptyl-trans-decahydronaphthalene, 

2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-methyl-trans-decahydronaphthalene, 

2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-ethyl-trans-decahydronaphthalene, 

2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-propyl-trans-decahydronaphthalene, 

2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-butyl-trans-decahydronaphthalene, 

2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-pentyl-trans-decahydronaphthalene, 

2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-hexyl-trans-decahydronaphthalene, 

2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-heptyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-methyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-propyl-trans- decahydronaphthalene, 

2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl3-6-pentyl-trans-decahydronaphthalene, 

2-[1-fIuoro-3-(2-propenyloxy)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-heptyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]"6-methyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-propyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-heptyl-trans-decahydronaphthalene, 

2-[1,2-difluoro-3-(3-butenyl)naphthalen-7-yl]-6-methyl-trans-decahydronaphthalene, 

2-[1 ,2-difluoro-3-(3-butenyl)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene f 

2-[1 l 2-difluoro-3-(3-butenyl)naphthalen-7-yl]-6-propyl-trans-decahydronaphthalene, 

2-[1 ,2-difluoro-3-(3-butenyl)naphthalen-7-yl3-6-butyl-trans-decahydronaphthalene, 

2-[1 ,2-difluoro-3-(3-butenyl)naphthalen-7-yl3-6-pentyl-trans-decahydronaphthalene, 

2-[1 ,2-difluoro-3-(3-butenyl)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[1,2-difluoro-3-(3-butenyl)naphthalen-7-yl]-6-heptyl-trans-decahydronaphthalene > 

2-[1,2-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-methyl-trans-decahydronaphthalene, 

2-[1,2-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[1 ^-difluoro-S-^rans-S-penteny^naphthalen^-ylJ-e-propyl-trans-decahydronaphthalene, 

2-[1 J 2-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene ! 

2-[1 J 2-dif]uoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene, 

2-[1 5 2-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[1 ^-difluoro-S^trans-S-pentenyOnaphthalen^-ylj-S-heptyl-trans-decahydronaphthalene, 

2-(1 ,2-difluoro-3-methoxynaphthalen-7-yl)-6-rnethyl-trans-decahydronaphthalene, 

2-(1,2-difluoro-3-methoxynaphthalen-7-yl)-6-ethyl-trans-decahydronaphthalene, 

2-(1,2-difluoro-3-methoxynaphthalen-7-yl)-6-propyl-trans-decahydronaphthalene, 

2-(1 ,2-difluoro-3-methoxynaphthalen-7-yl)-6-butyl-trans-decahydronaphthalene, 

2-(1 ,2-difluoro-3-methoxynaphthalen-7-yl)-6-pentyl-trans-decahydronaphthalene, 

2-(1 ,2-difluoro-3-methoxynaphthalen-7-yl)-6-hexyl-trans-decahydronaphthalene, 

2-(1 ,2-difluoro-3-methoxynaphthalen-7-yl)-6-heptyl-trans-decahydronaphthalene, 

2-[1 ,2-difluoro-3-(2i3ropenyloxy)naphthalen-7-yI)-6-methyl-trans-decahydronaphthalene I 

2-[1 J 2-difluoro-3-(2-propenyloxy)naphthaIen-7-yl]-6-ethyl-trans-decahydronaphtha!ene l 

2-[1 J 2-difluoro-3-(2-propenyloxy)naphthaIen-7-yl]-6-propyl-trans-decahydronaphthalene, 
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2-[1 ,2-difluoro-3-(2-propenyloxy)naphthalen-7-yl] -6-butyl-trans-decahydronaphthalene, 
2-[1,2-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene, 
2-[1,2-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene, 
2-[1,2-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-heptyl-trans-decahydronaphthalene, 

5 2-[1 ,2-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-methyl-trans-decahydronaphthalene, 

2-[1 1 2-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene, 
2-[1 ,2-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-propyl-trans-decahydronaphthalene, 
2-[1 ) 2-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene, 
2-[1 ) 2-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene l 

10 2-[1,2-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene l 
2-[1 ^-difluoro-S-Ctrans^-butenyloxyJnaphthalen^-yll-B-heptyl-trans-decahydronaphthalene, 
2-[1-fluoro-7-(3-butenyl)naphthalen-3-yl]-6-methyl-trans-decahydronaphthalene, 
2-[1-fluoro-7-(3-butenyl)naphthalen-3-yl]-6-ethyl-trans-decahydronaphthalene, 
2-[1-fluoro-7-(3-butenyl)naphthalen-3-yl]-6-propyl-trans-decahydronaphthalene, 

15 2-[1-fluoro-7-(3-butenyl)naphthalen-3-yl]-6-butyl-trans-decahydronaphthalene, 
2-[1-fluoro-7-(3-butenyl)naphthalen-3-yl]-6-pentyl-trans-decahydronaphthalene, 
2-[1-fluoro-7-(3-butenyl)naphthalen-3-yl]-6-hexyl-trans-decahydronaphthalene f 
2-[1-fluoro-7-(3-butenyl)naphthalen-3-yl]-6-heptyl-trans-decahydronaphthalene, 
2-[1-fluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-methyl-trans-decahydronaphthalene, 

20 2-[1-fluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-ethyl-trans-decahydronaphthalene, 
2-[1-fluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-propyl-trans-decahydronaphtha!ene, 
2-[1-fluoro-7-(trans-3-pentenyl)naphthalen-3-yI]-6-butyl-trans-decahydronaphthalene, 
2-[1-fluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-pentyl-trans-decahydronaphthalene, 
2-[1-fluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-hexyl-trans-decahydronaphthalene, 

25 2-[1-fluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-heptyl-trans-decahydronaphthalene, 
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-methyl-trans-decahydronaphthalene, 
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-ethyl-trans-decahydronaphthalene, 
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-propyl-trans-decahydronaphthalene > 
2-(1-f!uoro-3-methoxynaphthalen-7-yl)-6-butyl-trans-decahydronaphthalene, 

30 2-(1-fiuoro-3-methoxynaphthalen-7-yl)-6-pentyl-trans-decahydronaphthalene s 
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-hexyl-trans-decahydronaphthalene, 
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-heptyl-trans-decahydronaphthalene > 
2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-methyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene, 

35 2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-propyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene, 
2-[1-f!uoro-3-(2-propenyloxy)naphthalen-7-yl]-6-heptyl-trans-decahydronaphthalene, 

40 2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-methyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl3-6-ethyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6'propyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(trans-2-butenyloxy)naphthaien-7-yl3-6-butyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene J 

45 2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl3-6-hexyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-heptyl-trans-decahydronaphthalene, 
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-methyl-trans-decahydronaphthalene, 
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-ethyl-trans-decahydronaphthalene, 
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-propyl-trans-decahydronaphthalene, 

50 2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-butyl-trans-decahydronaphthalene, 
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-pentyl-trans-decahydronaphthalene, 
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-hexyl-trans-decahydronaphthalene, ' 
2-(1-fluoro-3-methoxynaphthalen-7-yl)-6-heptyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-methyl-trans<Jecahydronaphthalene, 

55 2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-propyl-trans-decahydronaphthalene l 
2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl3-6-butyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene, 
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2-[1 -fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-heptyl-trans-decahydronaphthalene, 
241-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-methyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene l 
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-propyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene, 
2-[1-fluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-heptyl-trans-decahydronaphthalene, 
2-[1,8-difluoro-6-(3-butenyl)naphthalen-2-yl]-6-methyl-trans-decahydronaphthalene J 
2-[1 .S-difluoro-e-tS-butenylJnaphthalen^-yn-S-ethyl-trans-decahydronaphthalene, 
2-[1 ,8-difluoro-6-(3-butenyl)naphthalen-2-yl]-6-propyl-trans-decahydronaphthalene, 
2-[1 ,8-difluoro-6-(3-butenyl)naphthalen-2-yl]-6-butyl-trans-decahydronaphthalene, 
2-[1 ,8-difluoro-6-(3-butenyl)naphthalen-2-yl]-6-pentyI-trans-decahydronaphthalene, 
2-[1 ,8-difluoro-6-(3-buteny!)naphthalen-2-yl]-6-hexyl-trans-decahydronaphthalene, 
2-[1 t 8-difluoro-6-(3-butenyl)naphthalen-2-yl] -6-heptyl-trans-decahydronaphthalene, 
2-[1 ,8-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-^ 

2-[1,8-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-ethyl-trans-decahydronaphthalene J 
2-[1 ,8-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-propyl-trans-decahydronaphthalene, 
2-[1 ,8-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-butyl-trans-decahydronaphthalene, 
2-[1 t 8-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-pentyl-trans-decahydronaphthalene, 
2-[1 ,8-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-hexyl-trans-decahydronaphthalene, 
2-[1 ,8-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-heptyl-trans-decahydronaphthalene > 
2-(1 ,8-difluoro-6-methoxynaphthalen-2-yl)-6-methyl-trans-decahydronaphthalene, 
2-(1 ,8-difluoro-6-methoxynaphthalen-2-yl)-6-ethyl-trans-decahydronaphthalene, 
2-(1 ) 8-difluoro-6-methoxynaphthalen-2-yl)-6-propyl-trans-decahydronaphthalene, 
2-(1 ,8-difluoro-6-methoxynaphthalen-2-yl)-6-butyl-trans-decahydronaphthalene, 
2-(1 .S-difluoro-e-methoxynaphthalen^-yO-B-pentyl-trans-decahydronaphthalene, 
2-(1 ,8-difluoro-6-methoxynaphthalen-2-yl)-6-hexyl-trans-decahydronaphthalene, 
2-(1 ,8-difluoro-6-methoxynaphthalen-2-yl)-6-heptyl-trans-decahydronaphthalene, 
2-[1 ) 8-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-methyl-trans-decahydronaphthalene ) 
2-[1 J 8-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-ethyl-trans-decahydronaphthalene, 
2-[1 ,8-difluoro-6-(2-propenyloxy) naphthalen-2-yl]-6-propyl4rans-decahydronaphthalene, 
2-[1 ,8-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-butyl-trans-decahydronaphthalene, 
2-[1 ,8-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-pentyl-trans-decahydronaphthalene, 
2-[1 ! 8-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-hexyl-trans-decahydronaphthalene ! 
2-[1 ,8-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-heptyl-trans-decahydronaphthalene f 
2-[1 ^-difluoro-e^trans^-butenyloxyjnaphthalen^-ylj-e-methyl-trans-decahydronaphthalene, 
2-[1 ! 8-difluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-ethyl-trans-decahydronaphthalene, 
2-[1 ,8-difluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-propyl-trans-decahydronaphthalene, 
2-[1 ,8-difluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-butyl-trans-decahydronaphthalene, 
2-[1 ,8-difluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-pentyl-trans-decahydronaphthalene, 
2-[1 ,8-difluoro-6-(trans-2-buteny[oxy)naphthalen-2-yl}-6-hexyl-trans-decahydronaphthalene, 
2-[1 ^-difluoro-e-^rans^-butenyloxyjnaphthalen^-ylj-e-heptyl-trans-decahydronaphthalene, 
2-[1 ,6-difluoro-3-(3-butenyl)naphthalen-7-yl]-6-methyl-trans-decahydronaphthalene, 
2-[1 ,6-difluoro-3-(3-butenyl)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene, 
2-[1 .e-difluoro-S-^-butenyl) naphthalen-7-yl]-6-propyl4rans-decahydronaphthalene, 
2-[1 ,6-difluoro-3-(3-butenyl)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene, 
2-[1 ! 6-difluoro-3-(3-butenyl)naphthalen-7-yl]-6-pentyMrans-decahydronaphthalene ) 
2-[1 ,6-difluoro-3-(3>butenyl)naphthalen-7-yI]-6-hexyl-trans-decahydronaphthalene J 
2-[1 ,6-difluoro-3-(3-butenyl)naphthalen-7-yI]-6-heptyl-trans-decahydronaphthalene, 
2-[1 jS-difluoro-S-Ctrans-S-pentenyOnaphthalen^-yll-e-methyl-trans-decahydronaphthalene, 
2-[1 .e-difluoro-S-Ctrans-S-pentenyOnaphthalen^-ylJ-e-ethyl-trans-decahydronaphthalene, 
2-[1 ,6-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-propyl-trans-decahydronaphthalene > 
2-[1 ,6-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene I 
2-[1,6-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene, 
2-[1 ,6-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene, 
2-[1 ,6-difluoro-3-(trans-3-pentenyl)naphthaten-7-yl]-6-heptyl-trans-decahydronaphthalene, 
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I.e-difluoro-a-methoxynaphthalen-T-yO-e-methyl-trans-decahydronaphthalene, 

1,6-difluoro-3-methoxynaphthalen-7-yl)-6-ethyl-trans-decahydronaphthalene, 

1,6-difluoro-3-methoxynaphthalen-7-yl)-6-propyl-trans-decahydronaphthalene, 

1,6-difluoro-3-methoxynaphthalen-7-yl)-6-butyl-trans-decahydronaphthalene, 

1 ,6-difluoro-3-methoxynaphthalen-7-yl)-6-pentyl-trans-decahydronaphthalene 1 

1 ,6-difluoro-3-methoxynaphthalen-7-yl)-6-hexyl-trans-decahydronaphthalene, 

1,6-difluoro-3-methoxynaphthalen-7-yl)-6-hepty!-trans-decahydronaphthalene, 

1 1 6-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-methyl-trans-decahydronaphthalene l 

1 ,6-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene, 

1,6-difluoro-3-(2-propenyloxy)naphtha!en-7-yl]-6-propyl-trans-decahydronaphthalene l 

1 ,6-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene, 

1,6-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene, 

1 ! 6-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene, 

1 J 6-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-heptyl-trans-decahydronaphthalene, 

1 .e-difluoro-S-^rans^-butenyloxyJnaphthalen^-ylJ-e-methyl-trans-decahydronaphthalene, 

1 } 6-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene, 

1 ,6-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-propyl-trans-decahydronaphtha!ene, 

1,6-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene, 

1,6-difluoro-3-(tra^s-2-butenyloxy)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene l ,, 

1 ,6-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene, 

1 ,6-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-heptyl-trans-decahydronaphthalene, 

1 ^.S^rifluoro-e^S-buteny^naphthalen^-ylJ-e-methyl-trans-decahydronaphthalene, 

1 .S.S-trifluoro-e-tS-butenylJnaphthalen^-ylj-e-ethyl-trans-decahydronaphthalene, 

1 } 3,8-trifluoro-6-(3-butenyl)naphthalen-2-yl]-6-propyl-trans-decahydronaphthalene, 

1 } 3,8-trifluoro-5-(3-butenyl)naphthalen-2-yl]-6-butyl-trans-decahydronaphthalene, 

1,3,8-trifluoro-6-(3-butenyl)naphthalen-2-yl]-6-pentyl-trans-decahydronaphthalene, 

1 ^.S-trifluoro-e-CS-buteny^naphthalen^-ylJ-S-hexyl-trans-decahydronaphthalene, 

1 ^^-trifluoro-e^S-butenylJnaphthalen^-ylj-S-heptyl-trans-decahydronaphthalene, 

1 .S.S^rifluoro-e-^rans-S-pentenyOnaphthalen^-yll-e-methyl-trans-decahydronaphthalen 

1 ,3,8-trifluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-ethyl-trans-decahydronaphthalene, 

1 .S^-trifluoro-e-^rans-S-pentenylJnaphthalen^-ylJ-e-propyl-trans-decahydronaphthalene, 

1 .S.S-tnfluoro-e^trans-S-pentenyOnaphthalen^-yll-e-butyl-trans-decahydronaphthalene, 

1 ^^-trifluoro-e-ftrans-S-pentenyOnaphthalen^-yn-S-pentyl-trans-decahydronaphthalene, 

1 ,3,8-trifluoro-6-(trans-3-pentenyl) naphthalen-2-yl]-6-hexyl-trans-decahydronaphthalene, 

1 ,3,8-tnfluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-heptyl-trans-decahydronaphthaiene, 

1 .S^^rifluoro-e-methoxynaphthalen^-yO-e-methyl-trans-decahydronaphthalene, 

1 .S^-trifluoro-S-methoxynaphthalen^-yO-e-ethyl-trans-decahydronaphthalene, 

1 ,3,8-trifluoro-6-methoxynaphthalen-2-yl) -6-propyl-trans-decahydronaphthalene, 

1 ,3 ) 8-trifluoro-6-methoxynaphthalen-2-yl)-6-butyl-trans-decahydronaphthalene f 

1 .S.S-trifluoro-e-methoxynaphthalen^-yO-e-pentyl-trans-decahydronaphthalene, 

1 ,3,8-trifluoro-6-methoxynaphthalen-2-yl)-6-hexyl-trans-decahydronaphthalene f 

1 ,3,8-trifluoro-6-methoxynaphthalen-2-yl)-6-heptyl-trans-decahydronaphthalene, 

1 ,3,8-trifluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-methyl-trans-decahydronaphthalene, 

1 1 3,8-trifluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-ethyl-trans-decahydronaphthalene, 

1 ,3,8-trifluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-propyl : trans-decahydronaphthalene, 

1 } 3,8-trifluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-butyl-trans-decahydronaphthalene, 

1 ,3,8-trifIuoro-6-(2-propenyloxy)naphthalen-2-yl]-6-pentyl-trans-decahydronaphthalene, 

1 ,3 J 8-trifluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-hexyl-trans-decahydronaphthalene 1 

1 ,3 J 8-trifluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-heptyl-trans-decahydronaphthalene > 

1 ,3,8-trifluoro-6-(trans-2-butenyloxy)naphthalen-^^ 

1 ) 3 > 8-trifluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-ethyl-trans-decahydronaphthalene, 
1 ^^-trifluoro-e^trans^-butenyloxyjnaphthalen^-yn-e-propyl-trans-decahydronaphthalene, 
1 .S.S^rifluoro-e-ftrans^-butenyloxyJnaphthalen^-ylj-e-butyl-trans-decahydronaphthalene, 
1 l 3 J 8-trifluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-pentyl-trans-decahydronaphthalene I 
1 J 3,8-trifluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-hexy!4rans-decahydronaphthalene J 
1,3 > 84rifluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-heptyl-trans-decahydronaphthalene, 
3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 
3-fluoro-2-(3-butenyl)naphthaIen-6-ylJ-6-ethyl-trans-decahydronaphthalene, 
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2-[3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene; 

2-[3-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(trans-3-pentenyl) naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(trans-3-pentenyl) naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 

2-(3-fluoro-2-methoxynaphthalen-6-yl)-6-methyl-trans-decahydronaphtha!ene, 

2-(3-fluoro-2-methoxynaphthalen-6-yl)-6-ethyl-trans-decahydronaphthalene, 

2-(3-fluoro-2-methoxynaphthalen-6-yl)-6-propyl-trans-decahydronaphthalene, 

2-(3-fluoro-2-methoxynaphthalen-6-yl)-6-butyl-trans-decahydronaphthalene, 

2-(3-fluoro-2-methoxynaphthalen-6-yl)-6-pentyl-trans-decahydronaphthalene, 

2-(3-fluoro-2-methoxynaphthalen-6-yl)-6-hexyl-trans-decahydronaphthalene, 

2-(3-fluoro-2-methoxynaphthalen-6-yl)-6-heptyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[3-fiuoro-2-(2-propenyloxy)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene > 

2-[3-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(2-propenyloxy)naphthaien-6-yl]-6-heptyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene 1 

2-[3-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[3-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 

2-[1,7-difluoro-6-(3-butenyl)naphthalen-2-yl]-6-methyl-trans-decahydronaphthalene, 

2-[1,7-difluoro-6-(3-butenyl)naphthalen-2-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[1 y-difluoro-e-JS-butenyOnaphthalen^-yn-e-propyl-trans-decahydronaphthalene, 

2-[1,7'difluoro-6-(3-butenyl)naphthalen-2-yl]-6-butyl-trans-decahydronaphthalene l 

2-[1 ,7-difluoro-6-(3-butenyl)naphthalen-2-yl]-6-pentyl-trans-decahydronaphthalene, 

2-[1 l 7-difluoro-6-(3-butenyl)naphthalen-2-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[1,7-difluoro-6-(3-butenyl)naphthalen-2-yl]-6-heptyl-trans-decahydronaphthalene, 

2-[1 7-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-methyl-trans-decahydronaphthalene, 

241,7-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[1,7-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-propyl-trans-decahydronaphthalene, 

2-[1,7-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-butyl-trans-decahydronaphthalene J 

2-[17-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]>6-pentyl-trans-decahydronaphthalene, 

2-[1 ,7-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[1 : 7-difluoro-6-(trans-3-pentenyl)naphthalen-2-yl]-6-heptyl-trans-decahydronaphthalene, 

2-(1 ,7-difluoro-6-methoxynaphthalen-2-yl)-6-methyl-trans-decahydronaphthalene, 

2-(1,7-difluoro-6-methoxynaphthalen-2-yl)-6-ethyl-trans-decahydronaphthalene, 

2-(1,7-difluoro-6-methoxynaphthalen-2-yl)-6-propyl-trans-decahydronaphthalene l 

2-(1,7-difluoro-6-methoxynaphthalen-2-yl)-6-butyl-trans-decahydronaphthalene > 

2-(1 ^-difluoro-S-methoxynaphthalen^-yO-e-pentyl-trans-decahydronaphthalene, 

2-(1,7-difluoro-6-methoxynaphthalen-2-yl)-6-hexyl-trans-decahydronaphthalene > 

2-(1 ^-difluoro-e-methoxynaphthalen^-yO-e-heptyl-trans-decahydronaphthalene, 

2-[iy-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-methy)-trans-decahydronaphthalene J 

2-[1 J 7-difiuoro-6-(2-propenyloxy)naphthalen-2-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[1 J 7-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-propyl-trans-decahydronaphthalene l 

2-[1,7-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-butyl-trans-decahydronaphthalene > 
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2-[1 7-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-pentyl-trans-decahydronaphthalene, 

2-[1 ,7-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[1,7-difluoro-6-(2-propenyloxy)naphthalen-2-yl]-6-heptyi-trans-decahydronaphthalene, 

2-[1 7-difluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-methyl-trans-decahydronaphthalene, 

2-[1 s 7-difluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[1,7-difluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-propyl-trans-decahydronaphthalene > 

2-[1 ,7-difluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-butyl-trans-decahydronaphthalene, 

2-[1 ,7-difluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-pentyl-trans-decahydronaphthalene, 

2-[1 7-difluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[1 t 7-difluoro-6-(trans-2-butenyloxy)naphthalen-2-yl]-6-heptyl-trans-decahydronaphthalene, 

2-[1 ,2-difluoro-3-(3-butenyl)naphthalen-7-yl]-6-methyl-trans-decahydronaphthalene, 

2-[1 ,2-difluoro-3-(3-butenyl)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene f 

2-[1 ^-difluoro-S^S-butenyOnaphthalen^-ylJ-S-propyl-trans-decahydronaphthalene, 

2-[1 ,2-difluoro-3-(3-butenyl)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene, 

2-[1 ,2-difluoro-3-(3-butenyl)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene, 

2-[1 ^-difluoro-S^S-butenyOnaphthalen^-ylJ-G-hexyl-trans-decahydronaphthalene, 

2-[1 ^-difluoro-S^S-butenylJnaphthalen^-ylJ-e-heptyl-trans-decahydronaphthalene, 

2-[1 ,2-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-methyl-trans-decahydronaphthalene, 

2-[1 ,2-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[1 ,2-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-propyl-trans-decahydronaphthalene, 

2-[1 ,2-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene ! 

2-[1 ! 2-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene ) 

2-[1 ,2-difluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[1 ^-difluoro-S-Jtrans-S-pentenylJnaphthalen^-ylJ-S-heptyl-trans-decahydronaphthalene, 

2-(1 ,2-difluoro-3-methoxynaphthalen-7-yl)-6-methyl-trans-decahydronaphthalene, 

2-(1,2-difiuoro-3-methoxynaphthalen-7-yl)-6-ethyl-trans-decahydronaphthalene, 

2-(1 ,2-difluoro-3-methoxynaphthalen-7-yl)-6-propyl-trans-decahydronaphthalene, 

2-(1,2-difluoro-3-methoxynaphthalen-7-yl)-6-butyl-trans-decahydronaphthalene, 

2-(1,2-difluoro-3-methoxynaphthaien-7-yl)-6-pentyI-trans-decahydronaphthalene, 

2-(1 ,2-difluoro-3-methoxynaphthalen-7-yl)-6-hexyl-trans-decahydronaphthalene, 

2-(1 ,2-difluoro-3-methoxynaphthalen-7-yl)-6-heptyl-trans-decahydronaphthalene, 

2-[1,2-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-methyl-trans-decahydronaphthalene, 

2-[1 ! 2-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene J 

2-[1,2-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-propyl-trans-decahydronaphthalene > 

2-[1,2-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene, 

2-[1 1 2-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene I 

2-[1 1 2-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[1 ,2-difluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-heptyl-trans-decahydronaphthalene, 

2-[1 J 2-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-methyl-trans-decahydronaphthalene > 

2-[1 ,2-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[1 : 2-diftuoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-propyl-trans-decahydronaphthalene, 

2-[1 J 2-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene, 

2-[1,2-difluoro-3-(trans-2-butenyloxy)naphthalen-7-yl]-6-pentyl4rans-decahydronaphthalene, 

2-[1 ^-difluoro-S^trans^-butenyloxyJnaphthalen^-ylj-e-hexyl-trans-decahydronaphthalene, 

2-[1,2-difluoro-3-(trans-2-buteny!oxy)naphthalen-7-yl]-6-heptyl-trans-decahydronaphthalene, 

2-[1 l 2 J 8-trifluoro-3-(3-butenyl)naphthalen-7-yl]-6-methyl-trans-decahydronaphthalene J 

2-[1 ^^-trifluoro-S-fS-butenyOnaphthalen^-ylj-e-ethyl-trans-decahydronaphthalene, 

2-[1 ^.S-trlfluoro-S-fS-butenyOnaphthalen^-yll-S-propyl-trans-decahydronaphthalene, 

2-[1,2 J 8-trifluoro-3-(3-butenyl)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene, 

2-[1 ^.S-trifluoro-S-fS-butenylJnaphthalen^-yll-e-pentyl-trans-decahydronaphthalene, 

2-[1 ^.S-trifluoro-S-fS-butenyOnaphthalen^-y^-e-hexyl-trans-decahydronaphthalene, 

2-[1,2,8-trifluoro-3-(3-butenyl)naphthalen-7-yl]-6-heptyl-trans-decahydronaphthalene J 

2-[1,2,8-trifluoro-3-(trans-3-pentenyl)n^ 

2-[1 ,2 > 8-trifluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene 1 
2-[1 ,2,8-trifluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-propyl-trans-decahydronaphthalene J 
2-[1 J 2 l 8-trifluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene 1 
2-[1 1 2 l 8-trifluoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene ) 
2-[1 > 2,8-trifIuoro-3-(trans-3-pentenyl)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene I 
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^.S-trifluoro-a^trans-S-pentenyOnaphthalen-Z-ylJ-e-heptyl-trans-decahydronaphthalene, 

^.S-trifluoro-S-methoxynaphthalen-y-yO-S-methyl-trans-decahydronaphthalene, 

^^-trifluoro-S-methoxynaphthalen-y-ylJ-e-ethyl-trans-decahydronaphthalene, 

^.S-trifluoro-S-methoxynaphthalen-y-yO-e-propyl-trans-decahydronaphthalene, 

^jS-trifluoro-S-methoxynaphthalen-Z-y^-e-butyl-trans-decahydronaphthalene, 

^.S-trifluoro-S-methoxynaphthalen-Z-yO-e-pentyl-trans-decahydronaphthalene, 

^.S-trifluoro-S-methoxynaphthalen-Z-yO-e-hexyl-trans-decahydronaphthalene, 

,23-trifluoro-3-methoxynaphthalen-7-yl)-6-heptyl-trans-decahydronaphthalene, 

,234rifluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-methyl-trans-decahydronaphthalene ) 

,2,8-trifluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-ethyl-trans-decahydronaphthalene ( 

,2 > 8-trifluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-propyl-trans-decahydronaphthalene J 

1 2,8-trifluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-butyl-trans-decahydronaphthalene, 

,2,8-trifluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-pentyl-trans-decahydronaphthalene, 

,2,8-trifluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-hexyl-trans-decahydronaphthalene, 

,2 J 8-trifluoro-3-(2-propenyloxy)naphthalen-7-yl]-6-heptyl-trans-decahydronaphthalene, 

,2,8-trifluoro-3-(trans-2-butenyloxy)naphthalen-6-yl]-6-rriethyl-trans-decahydronaphthalene, 

,2,8-trifluoro-3-(trans-2-butenyloxy)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 

t 2,84rifluoro-3-(trans-2-butenyloxy)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 

> 2,8-trifluoro-3-(trans-2-butenyloxy)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene J 

^^-trifluoro-S^trans^-butenyloxyJnaphthalen-e-ylJ-e-pentyl-trans-decahydronaphthalene, 

I 2,8-trifluoro-3-(trans-2-butenyloxy)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene J 

^^-trifluoro-S-^rans^-butenyloxyJnaphthalen-e-yO-S-heptyl-trans-decahydronaphthalene, 

-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 

-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 

-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 

-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-butyl-trans-decahydronaphtha!ene, 

-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 

-fluoro-2-(3-butenyl)naphthalen-6-yl3-6-hexyl-trans-decahydronaphthalene, 

-fluoro-2-(3-butenyl)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 

-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 

-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 

-fluoro^-Ctrans-S-pentenyOnaphthalen-S-ylj-e-propyl-trans-decahydronaphthalene, 

-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 

-fluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 

-fluoro-2-(trans-3-pentenyl)naphthalen-6-yll-6-hexyl-trans-decahydronaphthalene, 

-fluoro-2-(trans-3-pentenyt)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 

-fluoro-2-methoxynaphthalen-6-yl)-6-methyl-trans-decahydronaphthalene, 

-fluoro-2-methoxynaphthalen-6-yl)-6-ethyl-trans-decahydronaphthalene, 

-fluoro-2-methoxynaphthalen-6-yl)-6-propyl-trans-decahydronaphthalene, 

-fluoro-2-methoxynaphthaien-6-yl)-6-butyl-trans-decahydronaphthalene, 

-fluoro-2-methoxynaphthalen-6-yl)-6-pentyl-trans-decahydronaphthalene, 

-fluoro-2-methoxynaphthalen-6-yl)-6-hexyl-trans-decahydronaphthalene, 

-fluoro-2-methoxynaphthalen-6-yl)-6-heptyl-trans-decahydronaphthalene, 

-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 

-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 

-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 

-fluoro-2-(2-propenyloxy)naphthalen-6-yl)-6-butyl-trans-decahydronaphthalene, 

-fluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 

-fluoro-2-(2-propenyloxy)naphthalen-6-ylJ-6-hexyl-trans-decahydronaphthalene, 

-fiuoro-2-(2-propenyloxy)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 

-fiuoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 

-fIuoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 

>fIuoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6"propyl-trans-decahydronaphthalene, 

-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-butyi-trans-decahydronaphthalene s 

-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 

-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene ( 

-fluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene J 

^-difluoro^^S-butenyOnaphthalen-e-ylJ-S-methyl-trans-decahydronaphthalene, 
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2-[1 .Z-difluoro^-ta-butenyOnaphthalen-e-ylj-e-ethyl-trans-decahydronaphthalene, 

2-[1,7-difluoro-2-(3-butenyl)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 

2-[1,7-difluoro-2-(3-butenyl)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene J 

2-[1,7-difluoro-2-(3-butenyl)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 

2-[1 l 7-difluoro-2-(3-butenyl)naphthalen-6-yl] -6-hexyl-trans-decahydronaphthalene, 

2-[1 ^-difluoro-a^S-butenylJnaphthalen-e-yn-e-heptyl-trans-decahydronaphthalene, 

2-[1 7-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 

2-[1 y-difluoro^-Ctrans-S-pentenyOnaphthalen-e-yQ-e-ethyl-trans-decahydronaphthalene, 

2-[1 ,7-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 

2-[17-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 

2-[17-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene J 

2-[1,7-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[17-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 

2-(1 ^-difluoro^-methoxynaphthalen-e-ylJ-S-methyl-trans-decahydronaphthalene, 

2-(1 ,7-difluoro-2-methoxynaphthalen-6-yl)-6-ethyl-trans-decahydronaphthalene, 

2-(1 ,7-difluoro-2-methoxynaphthalen-6-yl)-6-propyl-trans-decahydronaphthalene, 

2-(1 ,7-difluoro-2-methoxynaphthalen-6-yl)-6-butyl-trans-decahydronaphthalene, 

2-(1,7-difluoro-2-methoxynaphthalen-6-yl)-6-pentyl-trans-decahydronaphthalene, 

2-(1 ,7-difluoro-2-methoxynaphthalen-6-yl)-6-hexyl-trans-decahydronaphthalene, 

2-(1 ^-difluoro^-methoxynaphthalen-e-yij-e-heptyl-trans-decahydronaphthalene, 

2-[1 7-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 

2-[1 ,7-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[1 ,7-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 

2-[1 ,7-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 

2-[1 ,7-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 

2-[1 ,7-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[1 ,7-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 

2-[1 7-difluoro-2-(trans-2-butenyloxy)naphthalen-6-y!]-6-methyl-trans-decahydronaphthalene, 

2-[1,7-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[1 ,7-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene > 

2-[1 ,7-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 

2-[1 ,7-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 

2-[1 ,7-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene } 

2-[17-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 

2-[1 .B-difluoro^-fS-butenyOnaphthalen-e-y^-e-methyl-trans-decahydronaphthalene, 

2-[1 ,8-difluoro-2-(3-butenyl)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[1 ,8-difluoro-2-(3-butenyl)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 

2-[1 ^-difluoro^-fS-butenylJnaphthalen-e-yn-e-butyl-trans-decahydronaphthalene, 

2-[1 J 8-difluoro-2-(3-butenyl)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 

2-[1 .S-difluoro^-CS-butenyOnaphthalen-e-ylJ-e-hexyl-trans-decahydronaphthalene, 

2-[1 ,8-difluoro-2-(3-butenyl)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 

2-[1,8-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 

2-[1 ,8-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[1 ! 8-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 

2-[1,8-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 

2-[1 ^-difluoro^-^rans-S-pentenylJnaphthalen-e-yn-e-pentyl-trans-decahydronaphthalene, 

2-[1 ,8-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene, 

2-[1 ,8-difluoro-2-(trans-3-pentenyl)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 

2-(1 ,8-difluoro-2-methoxynaphthalen-6-yl)-6-methyl-trans-decahydronaphthaIene, 

2-(1 ,8-difluoro-2-methoxynaphthalen-6-yl)-6-ethyl-trans-decahydronaphthalene, 

2-(1,8-difluoro-2-methoxynaphthalen-6-yl)-6-propyl-trans-decahydronaphthalene l 

2-(1 ,8-difluoro-2-methoxynaphthalen-6-yl)-6-butyl-trans-decahydronaphthalene, 

2-(1 ,8-difluoro-2-methoxynaphthalen-6-yl)-6-pentyl-trans-decahydronaphthalene, 

2-(1,8-difluoro-2-methoxynaphthalen-6-yl)-6-hexyl-trans-decahydronaphthalene, 

2-(1 ,8-difluoro-2-methoxynaphthalen-6-yl)-6-heptyl-trans-decahydronaphthalene, 

2-[1,8-difluoro-2-(2^ropenyloxy)naphthalen-6-yl]-6-methyl-trans-decahydronaphthalene, 

2-[1 ,8-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-ethyl-trans-decahydronaphthalene, 

2-[1,8-difiuoro-2-(2-propenyloxy)naphthalen-6-yi]-6-propyl-trans-decahydronaphthatene J 
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8-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 

B-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 

8-difluoro-2-(2-propenyloxy)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene ) 

8-difluoro-2-(2-propenyloxy)naphthalen-6-yl3-6-heptyl-trans-decahydronaphthalene, 

8-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl)-6-methyl4rans-decahydronaphthalene, 

8-difluoro-2-(trans-2-butenyloxy)naphtha!en-6-yl]-6-ethyl-trans-decahydronaphthalene, 

8-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-propyl-trans-decahydronaphthalene, 

8-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-butyl-trans-decahydronaphthalene, 

8-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-pentyl-trans-decahydronaphthalene, 

8-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-hexyl-trans-decahydronaphthalene ! 

8-difluoro-2-(trans-2-butenyloxy)naphthalen-6-yl]-6-heptyl-trans-decahydronaphthalene, 

2,8-trifluoro-7-(3-butenyl)naphthalen-3-yl]-6-methyl-trans-decahydronaphthalene, 

2 > 8-trifiuoro-7-(3-butenyl)naphthalen-3-yl]-6-ethyl-trans-decahydronaphthalene, 

2,8-trifluoro-7-(3-butenyl)naphthalen-3-yl]-6-propyl-trans-decahydronaphthalene, 

2,8-trifluoro-7-(3-butenyl)naphthalen-3-yl]-6-butyl-trans-decahydronaphthalene, 

2,8-trifluoro-7-(3-butenyl)naphthalen-3-yl]-6-pentyl-trans-decahydronaphthalene, 

2,8-trifluoro-7-(3-butenyl) naphthalen-3-ylj-6-hexyl-trans-decahydronaphthalene, 

2,8-trifluoro-7-(3-butenyl)naphthalen-3-yl)-6-heptyl-trans-decahydronaphthalene, 

2,8-trifluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-methyl-trans-decahydronaphthalen 

2,8-trifluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-ethyl-trans-decahydronaphthalene ) 

23-trifluoro-7-(trans-3-pentenyl)naphthalen-3-yl3-6-propyl-trans-decahydronaphthalene > 

23-trifluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-butyl-trans-decahydronaphthalene, 

2,84rifluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-pentyl-trans-decahydronaphthalene, 

2 J 84rifluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-hexyl-trans-decahydronaphthalene, 

2,8-trifluoro-7-(trans-3-pentenyl)naphthalen-3-yl]-6-heptyl-trans-decahydronaphthalene, 

^jS-trifluoro^-methoxynaphthalen-S-yO-e-methyl-trans-decahydronaphthalene, 

2 ( 8-trifluoro-7-methoxynaphthalen-3-yl)-6-ethyl-trans-decahydronaphthalene, 

^.S-trifluoro^-methoxynaphthalen-S-yl^e-propyl-trans-decahydronaphthalene, 

2,8-trifluoro-7-methoxynaphthalen-3-yl)-6-butyl-trans-decahydronaphthalene, 

2 s 8-trifluoro-7-methoxynaphthalen-3-yl)-6-pentyl-trans-decahydronaphthalene, 

2,8-trifluoro-7-methoxynaphthalen-3-yl)-6-hexyl-trans-decahydronaphthalene, 

2 > 8-trifluoro-7-methoxynaphthalen-3-yl)-6-heptyl-trans-decahydronaphthalene, 

2 J 8-trifluoro-7-(2-propenyloxy)naphthalen-3-yl]-6-methyl-trans-decahydronaphthalene 1 

2,8-trifluoro-7-(2-propenyloxy)naphthalen-3-yl]-6-ethyl-trans-decahydronaphthalene, 

2 J 8-trifluoro-7-(2-propenyloxy)naphthalen-3-yl]-6-propyl-trans-decahydronaphthalene, 

2,8-trifluoro-7-(2-propenyloxy)naphthalen-3-yl]-6-butyl-trans-decahydronaphthalene, 

2,8-trifluoro-7-(2-propenyloxy)naphthalen-3-yl]-6-pentyl-trans-decahydronaphthalene, 

2,8-trifluoro-7-(2-propenyloxy)naphthaIen-3-yl]-6-hexyl-trans-decahydronaphthalene 1 

2,8-trifluoro-7-(2-propenyloxy)naphthalen-3-yl]-6-heptyl-trans-decahydronaphthalene, 

2 J 8-trifluoro-7-(trans-2-butenyloxy)naphthalen-3-yl]-6-methyl-trans-decahydronaphthalene^ 

2,8-trifluoro-7-(trans-2-butenyloxy)naphthalen-3-yl]-6-ethyl-trans-decahydronaphthalene, 

2 J 8-trifluoro-7-(trans-2-butenyloxy)naphthaien-3-yl]-6-propyl-trans-decahydronaphthalene, 

2,8-trifluoro-7-(trans-2-butenyloxy)naphthaIen-3-yl]-6-butyl-trans-decahydronaphthalene, 

2,8-trifluoro-7-(trans-2-butenyloxy)naphthalen-3-yl]-6-pentyl-trans-decahydronaphthalene, 

2,84rifluoro-7-(trans-2-butenyloxy)naphthalen-3-yl]-6-hexyl-trans-decahydronaphthalene, 

2,8-trifluoro-7-(trans-2-butenyloxy)naphthalen-3-yl]-6-heptyl-trans-decahydronaphthatene. 



112 



EP 1 108 700 A1 

Example 31 : Synthesis of 6-(6-propyltetrahydronaphthalen-2-yl)-2-vinyl-trans-decahydronaphthalene (I-28) 
[0228] 




(31 -a) Synthesis of 4-(3-propyridenebicyclo[4.4.0]decan-8-yl) cyclohexanone ethyleneacetal 

[0229] Reaction of 1 0 g of 4-(6-oxo-trans-decahydronaphthalen-2-yl)cyclohexanone ethyleneacetal with a Wittig re- 
agent was carried out in a manner similar to that in (6-e) to obtain 9 g of white solid 4-(3-propyridenebicyclo[4.4.0] 
decan-8-yl)cyclohexanone ethyleneacetal. 

(31 -b) Synthesis of 4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)cyclohexanone ethyleneacetal 

[0230] In a manner similar to that in (1 -e), catalytic hydrogenation reduction of 9 g of 4-(3-propyridenebicyclo [4.4.0] 
decan-8-yl)cyclohexanone ethyleneacetal, which was obtained in (31 -a), was carried out to obtain 8 g of pale yellow 
solid 4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)cyclohexanone ethyleneacetal. 

(31 -c) Synthesis of 4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)cyclohexanone 

[0231] In a manner similar to that in (1-c), deacetalization of 8 g of 4-(trans-6-propyl-trans-decahydronaphthalen- 
2-yl)cyclohexanone ethyleneacetal, which was obtained in (31 -b), was carried out to obtain 6 g of pale yellow solid 4- 
(trans-6-propyl-trans-decahydronaphthalen-2-yl)cyclohexanone. 

(31 -d) Synthesis of e^trans-S-propyl-trans-decahydronaphthalen^-yO^^a.S.e.Z.S-hexahydro-SH^-naphthalenone 

[0232] 6 g of 4-(trans-6-propyl-trans-decahydronaphthalen-2-yl)cyclohexanone, which was obtained in (31 -c), was 
dissolved in 30 ml of toluene, and 15 ml of pyrrolidine was added to the solution. The mixture was heated for 4 hours 
under refluxing using an apparatus equipped with a water separator until evaporation of water stopped. Pyrrolidine 
and toluene were evaporated while the heating was maintained, then the temperature was reduced to room tempera- 
ture, and 40 ml of toluene was added to the mixture. While cooling the mixture to 20°C or lower, 8 ml of methyl vinyl 
ketone was added dropwise over a period of 5 minutes. After the dropwise addition, the mixture was heated for 2 hours 
under refluxing, and then the mixture was left to cool to room temperature. An aqueous solution in which 3 g of sodium 
acetate, 10 ml of glacial acetic acid, and 10 ml of water were mixed was added. After The mixture was heated for 2 
hours under refluxing, the mixture was left to cool to room temperature. The organic phase was separated and rinsed 
with water, and the solvent was evaporated. 8 g of the oily substance obtained was dissolved in 40 ml of THF, and 30 
ml of 3 M hydrochloric acid was added to the solution. After heating the mixture for 5 hours under refluxing, the tem- 
perature was reduced to room temperature, and the organic phase was separated, rinsed with a saturated saline 
solution, and dried on anhydrous magnesium sulfate. The solvent was evaporated to obtain 8 g of brown solid 6-(trans- 
6-propyl-trans-decahydronaphthalen-2-yl)-4,4a,5,6,7,8-hexahydro-3H-2-naphthalenone. 



113 



EP 1 108 700 A1 



(31 -e) Synthesis of 6-(trans-6-propyl4rans-decahydronaphthalen-2-yl)-trans-decahydro-2-naphthalenone 

[0233] A 40 ml THF solution of 8 g of e^trans-G-propyl-trans-decahydronaphthalen^-yO^^a.S.e.y^-hexahydro- 
3H-2-naphthalenone, which was obtained in (31 -d), and 20 ml of t-butanol was added dropwise to a solution of 2 g of 
metal lithium in 100 ml of liquid ammonia while maintaining the inner temperature between -30°C and -40°C. After the 
dropwise addition, stirring was continued for 30 minutes. After solid ammonium chloride was added in small amounts 
to the mixture to oxidize lithium, the temperature was raised to room temperature, and ammonia was evaporated. 
Water was added, and extraction was carried out using toluene. The organic phase was rinsed with a saturated saline 
solution and dried on anhydrous magnesium sulfate, and the solvent was evaporated. The residue was purified by 
silica gel column chromatography (toluene) and recrystallized from a hexane solution to obtain 4 g of pale yellow liquid 
6-(trans-6-propyl-trans-decahydronaphthalen-2-yl)-trans-decahydro-2-naphthalenone 

(31 -f) Synthesis of 6-(6-propyl-trans-decahydronaphthalen-2-yl) -trans-decahydronaphthalene-2-carbaldehyde 

[0234] In a manner similar to that of (6-a), reaction of 6 g of 6- (6-propyl-trans-decahydronaphthalen-2-yl) -trans- 
decahydro-2-naphthalenone, which was obtained in (31 -f), with a Wittig reagent was carried out to obtain 4 g of pale 
yellow solid 6-(6-propyl-trans-decahydronaphthalen-2-yl)-trans-decahydronaphthalene-2-carbaldehyde. 

(31 -g) Synthesis of 6-(6-propyl-trans-decahydronaphthalen-2-yl)-2-vinyl-trans-decahydronaphthalene 

[0235] In a manner similar to that of (6-e), reaction of 4 g of 6-(6-propyl-trans-decahydronaphthalen-2-yl)-trans-dec- 
ahydronaphthalene-2-carbaldehyde, which was obtained in (31 -f), with a Wittig reagent was carried out to obtain 2 g 
of white solid 6-(6-propyl-trans-decahydronaphthalen-2-yl)-2-vinyl-trans-decahydronaphthalene. 
[0236] The following compounds were prepared in the same manner as mentioned above: 

6-(6-methyltetrahydronaphthalen-2-yl)-2-methyl-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-ethyl-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-propyl-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-butyl-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-pentyl-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-hexyl-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-heptyl-trans-decahydronaphthalene, 

e-te-methyltetrahydronaphthalen^-ylj^-methoxy-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-ethoxy-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-propyloxy-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-butyloxy-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-pentyloxy-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-hexyloxy-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-vinyl-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)>2-(trans-1-propenyl)-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphtha!en-2-yl)-2-(3-butenyl)-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl)-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-(2-propenyloxy)-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-(trans-2-butenyloxy)-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl)-trans-decahydronaphthalene, 

6-(6-methyltetrahydronaphthalen-2-yl)-2-(2,2-difluoroethenyl)-trans-decahydronaphthalene, 

6-(6-ethyltetrahydronaphthalen-2-yl)-2-ethyl-trans-decahydronaphthalene, 

6-(6-ethyltetrahydronaphthalen-2-yl)-2-propyl-trans-decahydronaphthalene, 

6-(6-ethyltetrahydronaphthalen-2-yl)-2-butyl-trans-decahydronaphthalene, 

6-(6-ethyltetrahydronaphthalen-2-yl)-2-pentyl-trans-decahydronaphthalene, 

6-(6-ethyltetrahydronaphthalen-2-yl)-2-hexyl-trans-decahydronaphthalene, 

6-(6-ethyltetrahydronaphthalen-2-yl)-2-heptyl-trans-decahydronaphthalene, 

6-(6-ethyltetrahydronaphthalen-2-yl)-2-methoxy-trans-decahydronaphthalene, 

6-(6-ethyltetrahydronaphthalen-2-yl)-2-ethoxy-trans-decahydronaphthalene, 

6-(6-ethyltetrahydronaphthalen-2-yl)-2-propyloxy-trans-decahydronaphthalene, 

6-(6-ethyltetrahydronaphthalen-2-yl)-2-butyloxy-trans-decahydronaphthalene, 

6-(6-ethyltetrahydronaphthalen-2-yl)-2-pentyloxy-trans-decahydronaphthalene, 

6-(6-ethyltetrahydronaphthalen-2-yl)-2-hexyloxy-trans-decahydronaphthalene, 
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6-ethyltetrahydronaphthalen-2-yl)-2-vinyl-trans-decahydronaphthalene, 

6-ethyltetrahydronaphthalen-2-yl)-2-(trans-1-propenyl)-trans-decahydronaphthalene, 

6-ethyltetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-decahydronaphthalene, 

6-ethyltetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl)-trans-decahydronaphthalene, 

6-ethyltetrahydronaphthalen-2-yl)-2-(2-propenyloxy)-trans-decahydronaphthalene, 

6-ethyltetrahydronaphthalen-2-yl)-2-(trans-2-butenyloxy)-trans-decahydronaphthalene J 

6-ethyltetrahydronaphthalen-2-yI)-2-(2-fluoroethenyl)-trans-decahydronaphthalene, 

6-ethyltetrahydronaphthalen-2-yl)-2-(2 } 2-difluoroethenyl)-trans-decahydronaphthalene, 

6-propyltetrahydronaphthalen-2-yl)-2-propyl-trans-decahydronaphthalene, 

6-propyltetrahydronaphthalen-2-yl)-2-butyl-trans-decahydronaphthalene, 

6-propyltetrahydronaphthalen-2-yl)-2-pentyl-trans-decahydronaphthalene, 

6-propyltetrahydronaphthalen-2-yl)-2-hexyl-trans-decahydronaphthalene, 

6-propyltetrahydronaphthalen-2-yl)-2-heptyl-trans-decahydronaphthalene, 

6-propyltetrahydronaphthalen-2-yl)-2-methoxy-trans-decahydronaphtha!ene, 

6-propyltetrahydronaphthalen-2-yl)-2-ethoxy-trans-decahydronaphthalene, 

6-propyltetrahydronaphthalen-2-yl)-2-propyloxy-trans-decahydronaphthalene, 

6-propyltetrahydronaphthalen-2-yl)-2-butyloxy-trans-decahydronaphthalene, 

6-propyltetrahydronaphthalen-2-yl)-2-pentyloxy-trans-decahydronaphthalene, 

6-propyltetrahydronaphthalen-2-yl)-2-hexyloxy-trans-decahydronaphthalene, 

6-propyltetrahydronaphthalen-2-yl)-2-(trans-1-propenyl)-trans-decahydronaphthalene, 

6-propyltetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-decahydronaphthalene, 

6-propyltetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl)-trans-decahydronaphthalene ? 

6-propyltetrahydronaphthalen-2-yl)-2-(2-propenyloxy)-trans-decahydronaphthalene, 

6-propyltetrahydronaphthalen-2-yl)-2-(trans-2-butenyloxy)-trans-decahydronaphthalene, 

6-propyltetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl)-trans-decahydronaphthalene, 

6-propyltetrahydronaphthalen-2-yl)-2-(2,2-difluoroethenyl)-trans-decahydronaphthalene 1 

6-butyltetrahydronaphthalen-2-yl)-2-butyl-trans-decahydronaphthalene, 

6-butyltetrahydronaphthalen-2-yl)-2-pentyl-trans-decahydronaphthalene, 

6-butyltetrahydronaphthalen-2-yl)-2-hexyl-trans-decahydronaphthalene, 

6-butyltetrahydronaphthalen-2-yl)-2-heptyl-trans-decahydronaphthalene, 

6-butyltetrahydronaphthalen-2-yl)-2-methoxy-trans-decahydronaphthalene, 

6-butyltetrahydronaphthalen-2-yl)-2-ethoxy-trans-decahydronaphthalene, 

6-butyltetrahydronaphthalen-2-yl)-2-propyloxy-trans-decahydronaphthalene, 

6-butyltetrahydronaphthalen-2-yl)-2-butyloxy-trans-decahydronaphthaIene, 

e-butyltetrahydronaphthalen^-ylj^-pentyioxy-trans-decahydronaphthalene, 

6-butyltetrahydronaphthalen-2-yl)-2-hexyloxy-trans-decahydronaphthalene J 

6-butyltetrahydronaphthalen-2-yl)-2-vinyl-trans-decahydronaphthalene, 

6-butyltetrahydronaphthalen-2-yl)-2-(trans-1-propenyl)-trans-decahydronaphthalene, 

6-butyltetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-decahydronaphthalene, 

6-butyltetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl)-trans-decahydronaphthalene, 

6-butyltetrahydronaphthalen-2-yl)-2-(2-propenyloxy)-trans-decahydronaphthalene, 

6-butyltetrahydronaphthaIen-2-yl)-2-(trans-2-butenyloxy)-trans-decahydronaphthalene, 

6-butyltetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl)-trans-decahydronaphthalene J 

6-butyltetrahydronaphthaien-2-yl)-2- (2,2-difluoroethenyl)-trans-decahydronaphthalene, 

6-pentyltetrahydronaphthalen-2-yl)-2-pentyl-trans-decahydronaphthalene, 

6-pentyltetrahydronaphthalen-2-yl)-2-hexyl-trans-decahydronaphthalene p 

6-pentyltetrahydronaphthalen-2-yl)-2-heptyl-trans-decahydronaphthalene, 

6-pentyltetrahydronaphthaIen-2-yl)-2-methoxy-trans-decahydronaphthalene, 

6-pentyltetrahydronaphthafen-2-yl)-2-ethoxy-trans-decahydronaphthalene, 

6-pentyltetrahydronaphthalen-2-yl)-2-propyloxy-trans-decahydronaphthalene, 

6-pentyltetrahydronaphthafen-2-yl)-2-butyloxy-trans-decahydronaphthalene, 

6-pentyltetrahydronaphthalen-2-yl)-2-pentyloxy-trans-decahydronaphthalene ) 

6-pentyItetrahydronaphthalen-2-yl)-2-hexyloxy-trans-decahydronaphthalene, 

5- pentyltetrahydronaphthalen^-yO^-vinyl-trans-decahydronaphthalene, 

6- pentyltetrahydronaphthalen-2-yl)-2-(trans-1-propenyl)-trans-decahydronaphthalene, 
6-pentyltetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-decahydronaphthalene, 
6-pentyltetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl)-trans-decahydronaphthatene, 
6-pentyltetrahydronaphthalen-2-yl)-2-(2-propenyloxy)-trans-decahydronaphthaIene, 
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6-(6-pentyltetrahydronaphthalen-2-yl)-2-(trans-2-butenyloxy)4rans-decahydronaphthalene, 

6-(6-pentyltetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl)-trans-decahydronaphthalene, 

6-(6-pentyltetrahydronaphthalen-2-yl)-2-(2,2-difluoroethenyl)-trans-decahydronaphthalene, 

6-(6-hexyltetrahydronaphthalen-2-yl)-2-hexyl-trans-decahydronaphthalene, 

6-(6-hexyltetrahydronaphthalen-2-yl)-2-heptyl-trans-decahydronaphthalene, 

6-(6-hexyltetrahydronaphthalen-2-yl)-2-methoxy-trans-decahydronaphthalene, 

6-(6-hexyItetrahydronaphthalen-2-yl)-2-ethoxy-trans-decahydronaphthalene, 

6-(6-hexyltetrahydronaphthalen-2-yl)-2-propyloxy-trans-decahydronaphthalene, 

6-(6-hexyltetrahydronaphthalen-2-yl)-2-butyloxy-trans-decahydronaphthalene, 

6-(6-hexyltetrahydronaphthalen-2-yl)-2-pentyloxy-trans-decahydronaphthalene, 

6-(6-hexyltetrahydronaphthalen-2-yl)-2-hexyloxy-trans-decahydronaphthalene, 

6-(6-hexyltetrahydronaphthalen-2-yl)-2-vinyl-trans-decahydronaphthalene, 

6-(6-hexyltetrahydronaphthalen-2-yl)-2-(trans-1-propenyl)-trans-decahydronaphthalene, 

6-(6-hexyltetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-decahydronaphthalene, 

6-(6-hexyltetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl)-trans-decahydronaphthalene, 

6-(6'hexyltetrahydronaphthalen-2-yl)-2-(2-propenyloxy)-trans-decahydronaphthalene, 

6-(6-hexyltetrahydronaphthalen-2-yl)-2-(trans-2-butenyloxy)-trans-decahydronaphthalene, 

6-(6-hexyltetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl)-trans-decahydronaphthalene, 

6-(6-hexyltetrahydronaphthalen-2-yl)-2-(2,2-difluoroethenyl)-trans-decahydronaphthalene, 

6-(6-heptyltetrahydronaphthalen-2-yl)-2-heptyl-trans-decahydronaphthalene, 

6-(6-heptyltetrahydronaphthalen-2-yl)-2-methoxy-trans-decahydronaphthalene J 

6-(6-heptyltetrahydronaphthalen-2-yl)-2-ethoxy-trans-decahydronaphthalene, 

6-(6-heptyltetrahydronaphthalen-2-yl)-2-propyloxy-trans-decahydronaphthalene, 

6-(6-heptyltetrahydronaphthalen-2-yl)-2-butyloxy-trans-decahydronaphthalene, 

6-(6-heptyltetrahydronaphthalen-2-yl)-2-pentyloxy-trans-decahydronaphthalene, 

6-(6-heptyltetrahydronaphthalen-2-yl)-2-hexyloxy-trans-decahydronaphthalene, 

6-(6-heptyltetrahydronaphthalen-2-yl)-2-vinyl-trans-decahydronaphthalene, 

6-(6-heptyltetrahydronaphthalen-2-yl)-2-(trans-1-propenyl)-trans-decahydronaphthalene } 

6-(6-heptyltetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-decahydronaphthalene, 

6-(6-heptyltetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl)-trans-decahydronaphthalene, 

6-(6-heptyltetrahydronaphthalen-2-yl)-2-(2-propenyloxy)-trans-decahydronaphthalene, 

6-(6-heptyltetrahydronaphthalen-2-yl)-2-(trans-2-butenyloxy)-trans-decahydronaphthalene, 

6-(6-heptyltetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl)-trans-decahydronaphthalene, 

6-(6-heptyltetrahydronaphthalen-2-yl)-2-(2,2-difluoroethenyl)-trans-decahydronaphthalene, 

6-(6-methoxytetrahydronaphthalen-2-yl)-2-methoxy-trans-decahydronaphthalene, 

6-(6-methoxytetrahydronaphthalen-2-yl)-2-ethoxy-trans-decahydronaphthalene, 

6-(6-methoxytetrahydronaphthalen-2-yl)-2-propyloxy-trans-decahydronaphthalene, 

e-tS-methoxytetrahydronaphthalen^-ylJ^-butyloxy-trans-decahydronaphthalene, 

e-fG-methoxytetrahydronaphthalen^-yO^-pentyloxy-trans-decahydronaphthalene, 

6-(6-methoxytetrahydronaphthalen-2-yl)-2-hexyloxy-trans-decahydronaphthalene, 

6-(6-methoxytetrahydronaphthalen-2-yl)-2-vinyl-trans-decahydronaphthalene, 

6-(6-methoxytetrahydronaphthalen-2-yl)-2-(trans-1-propenyl)-trans-decahydronaphthalene, 

6-(6-methoxytetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-decahydronaphthalene, 

6-(6-methoxytetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl)-trans-decahydronaphthalene, 

6-(6-methoxytetrahydronaphthalen-2-yl)-2-(2-propenyloxy)-trans-decahydronaphthalene, 

6-(6-methoxytetrahydronaphthalen-2-yl)-2-(trans-2-butenyloxy)-trans-decahydronaphthalene, 

6-(6-methoxytetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl)-trans-decahydronaphthalene, 

6-(6-methoxytetrahydronaphthalen-2-yl)-2-(2 ( 2-difluoroethenyl)-trans-decahydronaphthalene, 

6-(6-ethoxytetrahydronaphthalen-2-yl)-2-ethoxy-trans-decahydronaphthalene, 

6-(6-ethoxytetrahydronaphthalen-2-yl)-2-propyloxy-trans-decahydronaphthalene, 

6-(6-ethoxytetrahydronaphthalen-2-yl)-2-butyloxy-trans-decahydronaphthalene, 

e-CS-ethoxytetrahydronaphthalen^-yO^-pentyloxy-trans-decahydronaphthalene, 

6-(6-ethoxytetrahydronaphthalen-2-yl)-2-hexyloxy-trans-decahydronaphthalene, 

6-(6-ethoxytetrahydronaphtha!en-2-yl)-2-vinyl-trans-decahydronaphthalene, 

6-(6-ethoxytetrahydronaphthalen-2-yl)-2-(trans-1 -propenyl)-trans-decahydronaphthalene, 

6-(6-ethoxytetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-decahydronaphthalene, 

6-(6-ethoxytetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl)-trans-decahydronaphthalene, 

6-(6-ethoxytetrahydronaphthalen-2'yl)-2-(2"propenyloxy)-trans-decahydronaphthalene, 
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e-ethoxytetrahydronaphthalen^-ylj-g-ttrans^-butenyloxyj-trans-decahydronaphthalene, 

6-ethoxytetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl)-trans-decahydronaphthalene, 

6-ethoxytetrahydronaphthalen-2-yl)-2-(2,2-difluoroethenyl)-trans-decahydronaphthalene, 

6-propyloxytetrahydronaphthalen-2-yl)-2-propyloxy-trans-decahydronaphthalene, 

6-propyloxytetrahydronaphthalen-2-yl)-2-butyloxy-trans-decahydronaphthalene, 

6-propyloxytetrahydronaphthalen-2-yl)-2-pentyloxy-trans-decahydronaphthalene, 

6-propyloxytetrahydronaphthalen-2-yl)-2-hexyloxy-trans-decahydronaphthalene, 

6-propyloxytetrahydronaphthalen-2-yl)-2-vinyl-trans-decahydronaphthalene J 

6-propyloxytetrahydronaphthalen-2-yl)-2-(trans-1-propenyl)-trans-decahydronaphthalene, 

6-propyloxytetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-decahydronaphthalene, 

6-propyloxytetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl)-trans-decahydronaphthalene, 

6-propyloxytetrahydronaphthalen-2-yl)-2-(2-propenyloxy)-trans-decahydronaphthalene, 

6-propyloxytetrahydronaphthalen-2-yl)-2-(trans-2-butenyloxy)-trans-decahydronaphthalene, 

6-propyloxytetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl)-trans-decahydronaphthalene, 

6-propyloxytetrahydronaphthalen-2-yl)-2-(2,2-difluoroethenyl)-trans-decahydronaphthalene, 

6-butyloxytetrahydronaphthalen-2-yl)-2-butyloxy-trans-decahydronaphthalene, 

6-butyloxytetrahydronaphthalen-2-yl)-2-pentyloxy-trans-decahydronaphthalene, 

6-butyloxytetrahydronaphthalen-2-yl)-2-hexyloxy-trans-decahydronaphthalene, 

6-butyloxytetrahydronaphthalen-2-yl)-2-vinyl-trans-decahydronaphthalene, 

6-butyloxytetrahydronaphthalen-2-yl)-2-(trans-1-propenyl)-trans-decahydronaphthalene, 

6-butyloxytetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-decahydronaphthalene, 

6-butyloxytetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl)-trans-decahydronaphthalene, 

6-butyloxytetrahydronaphthalen-2-yl)-2-(2-propenyloxy)-trans-decahydronaphthalene, 

6-butyloxytetrahydronaphthalen-2-yl)-2-(trans-2-butenyloxy)-trans-decahydronaphthalene, 

6-butyloxytetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl)-trans-decahydronaphthalene, 

6-butyloxytetrahydronaphthalen-2-yl)-2-(2,2-difluoroethenyl)-trans-decahydronaphthalene, 

6-pentyloxytetrahydronaphthalen-2-yl)-2-pentyloxy-trans-decahydronaphthalene, 

6-pentyloxytetrahydronaphthalen-2-yl)-2-hexyloxy-trans-decahydronaphthalene, 

6-pentyloxytetrahydronaphthalen-2-yl)-2-vinyl-trans-decahydronaphthalene, 

e-pentyloxytetrahydronaphthalen^-ylJ^^trans-l-propenyO-trans-decahydronaphthalene, 

6-pentyloxytetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-decahydronaphthalene, 

6-pentyloxytetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl)-trans-decahydronaphthalene, 

6-pentyloxytetrahydronaphthalen-2-yl)-2-(2-propenyloxy)-trans-decahydronaphthalene 1 

6-pentyloxytetrahydronaphthalen-2-yl)-2-(trans-2-butenyloxy)-trans-decahydronaphthalene, 

6-pentyloxytetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl)-trans-decahydronaphthalene, 

6-pentyloxytetrahydronaphthalen-2-yl)-2-(2 J 2-difluoroethenyl)-trans-decahydronaphthalene, 

6-hexyloxytetrahydronaphthalen-2-yl)-2-hexyloxy-trans-decahydronaphthalene, 

6-hexyloxytetrahydronaphthalen-2-yl)-2-vinyl-trans-decahydronaphthalene, 

6-hexyloxytetrahydronaphthalen-2-yl)-2-(trans-1-propenyl)-trans-decahydronaphthalene, 

6-hexyloxytetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-decahydronaphthalene, 

6-hexyloxytetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl)-trans-decahydronaphthalene : 

6-hexyloxytetrahydronaphthalen-2-yl)-2-(2-propenyloxy)-trans-decahydronaphthalene, 

6-hexyloxytetrahydronaphthalen-2-yl)-2-(trans-2-butenyloxy)-trans-decahydronaphthalene, 

6-hexyloxytetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl)-trans-decahydronaphthalene, 

6-hexyioxytetrahydronaphthalen-2-yl)-2-(2,2-difluoroethenyl)-trans-decahydronaphthalene, 

6-vinyltetrahydronaphthalen-2-yl)-2-vinyl-trans-decahydronaphthalene, 

6-vinyltetrahydronaphthalen-2-yl)-2-(trans-1-propenyl)-trans-decahydronaphtha!ene, 

6-vinyltetrahydronaphthalen-2-yl)-2-(3-butenyl)-trans-decahydronaphthalene, 

6-vinyltetrahydronaphthalen-2-yl)-2-(trans-3-pentenyl)-trans-decahydronaphthalene, 

6-vinyttetrahydronaphthalen-2-yl)-2-(2-propenyloxy)-trans-decahydronaphthalene, 

6-vinyltetrahydronaphthalen-2-yl)-2-(trans-2-butenyloxy)-trans-decahydronaphthalene, 

6-vinyltetrahydronaphthalen-2-yl)-2-(2-fluoroethenyl)-trans-decahydronaphthalene, 

6-vinyltetrahydronaphthalen-2-yl)-2-(2,2-difluoroethenyl)-trans-decahydronaphthalene r 

6-(trans-1-propenyl)4etrahydronaphthalen-2-yl]-2-(trans-1-propenyl)4rans-decahydronaphthalene, 

6-(trans-1-propenyl)-tetrahydronaphthalen-2-yl]-2-(3-butenyl)-trans-decahydronaphthalene, 

6-(trans-1-propenyl)-tetrahydronaphthalen-2-yl]-2-(trans-3-pentenyl) -trans-decahydronaphthalene, 

6-(trans-1-propenyf)4etrahydronaphthalen-2-yl]-2-(2-propenyloxy)-trans-decahydronaphthalene, 



6- [6-(trans-1-propenyl)-tetrahydronaphthalen-2-yl]-2-(trans-2-butenyloxy) -trans-decahydronaphthalene, 
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6-[6-(trans-1-propenylHetrahydronaphthalen-2-yl]-2-(2-fluo 

6-[6-(trans-1-propenyl)-tetrahydronaphthalen-2-yl]-2-(2,2-difluoroethenyl)-trans-decahyd 

6-[6-(3-butenyl)-tetrahydronaphthalen-2-yl]-2-(3-butenyl)-trans-decahydronaphthalene, 

6-[6-(3-butenyl)-tetrahydronaphthalen-2-yl]-2-(trans-3-pentenyl)-trans-decahydronaphthalene, 

6-[6-(3-butenyl)-tetrahydronaphthalen-2-yl]-2-(2-propenyloxy)-trans-decahydronaphthalene, 

6-[6-(3-butenyl)-tetrahydronaphthalen-2-yl]-2-(trans-2-butenyloxy)-trans-decahydronaphthalene, 

6-[6-(3-butenyl)-tetrahydronaphthalen-2-yl]-2-(2-fluoroethenyl)-trans-decahydronaphthalene, 

6-[6-(3-butenyl)-tetrahydronaphthalen-2-yl]-2-(2,2-difluoroethenyl)-trans-decahydronaphthalene, 

6-[6-(trans-3-pentenyl)-tetrahydronaphthalen-2-yl]-2-(trans-3^ 

6-[6-(trans-3-pentenyl)-tetrahydronaphthaIen-2-yl]-2-(2-propenyloxy)-trans-decahydronaphthalene, 

6-[6-(trans-3-pentenyl)4etrahydronaphthalen-2-yl]-2-(trans-2-butenyloxy)-trans-decahydronaphthalen 

6-[6-(trans-3-pentenyl)-tetrahydronaphthalen-2-yl]-2-(2-fluoroethenyl)-trans-decahydronaphthale 

6-[6-(trans-3-pentenyl)-tetrahydronaphthalen-2-yl]-2-(2,2-difluoroethenyl)-trans-decahydronaphtha 

6-[6-(2-propenyloxy)-tetrahydronaphthalen-2-yl]-2-(2-propenyloxy)-trans-decahydronaphthalene, 

6-[6-(2-propenyl6xy)-tetrahydronaphthalen-2-yl]-2-(trans-2-butenyloxy)-trans-decahydronaph 

6-[6-(2-propenyloxy)-tetrahydronaphthalen-2-yl]-2-(2-fluoroethenyl)-trans-decahydronaphthalene, 

6-[6-(2-propenyloxy)-tetrahydronaphtha1en-2-yl]-2-(2,2-difluoroethenyl)-trans-decahydronaphthalene, 

6-[6-(trans-2-butenyloxy)-tetrahydronaphtt 

6-[6-(trans-2-butenyloxy)-tetrahydronaphthalen-2-yl]-2-(2-fluoroethenyl)4rans-decahydronaphthalene, 
6-[6-(trans-2-butenyloxy)-tetrahydronaphthalen-2-yl]-2-(2,2-difluoroethenyl)-trans-decahydronaph^ 

Example 32: Synthesis of 2-ethoxy-6-[3 J 5-difluoro-4-(3,4-difluorophenyl)phenyl]4rans-decahydronaphthalene 

[0237] 




(32-a) Synthesis of 2-(3,5-difluorophenyl)-trans-3,4 l 4a l 5 > 6 s 7,8 1 8a-octahydronaphthalene-6-one ethyleneacetal 

[0238] To a suspension of 3 g of metal magnesium in 15 ml of THF, a 95 ml THF solution of 23 g of 3,5-difluoro- 
1 -bromobenzene was added dropwise to obtain a Grignard reagent. A 60 ml THF solution of 21 g of trans-decahydro- 
naphthalen-2,6-dione monoethyleneacetal was added dropwise to the reagent while cooling the solution to 10°C or 
lower. The temperature was reduced to room temperature, and the mixture was stirred for 1 hour. After a saturated 
aqueous solution of ammonium chloride was added, the organic phase was separated, rinsed with a saturated saline 
solution, and dried on anhydrous sodium sulfate, and the solvent was evaporated. The oily substance obtained was 
dissolved in 140 ml of toluene. 4 g of p-toluenesulfonic acid monohydrate was added to the solution, and the mixture 
was heated for 4 hours under refluxing using an apparatus equipped with a water separator until evaporation of water 
stopped. Then, 4 g of p-toluenesutfonic acid monohydrate and 12 g of ethylene glycol was further added, and the 
mixture was further heated for 4 hours under refluxing until evaporation of water stopped. The solution was cooled to 
room temperature. Water was added to the solution, and the organic phase was separated, rinsed with a saturated 
aqueous solution of sodium hydrogencarbonate, water, and a saturated saline solution, in sequence, and dried on 
anhydrous sodium sulfate. The solvent was evaporated to obtain 29 g of 2-(3,5-difluorophenyl)-trans-3,4,4a,5,6,7,8,8a- 
octahydronaphthalene-6-one ethyleneacetal as a pale yellow oily substance. 
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(32-b) Synthesis of 6-(3,5-difluoropheny!)-trans-decahydro-2-naphthalenone ethyleneacetal 

[0239] 29 g of 2-(3,5-difluorophenyl)-trans-3, 4,48,5,6,7,8, 8a-octahydronaphthalene-6-one ethyleneacetal, which 
was obtained in (32-a), was dissolved in 150 ml of ethyl acetate. 6 g of cartoon with 5% palladium was added to the 
5 solution, and hydrogenation was carried out for 6 hours at room temperature in hydrogen under a pressure of 490 KPa. 
The catalyst was separated by filtration through celite. The solvent was evaporated to obtain 22 g of 6-(3,5-difluoroph- 
enyl)-trans-decahydro-2-naphthalenone ethyleneacetal as a pale yellow oily substance. 

(32-c) Synthesis of 6-(3,5-difluorophenyl)-trans-decahydro-2-naphthatenone 

10 

[0240] 22 g of 6-(3,5-difluorophenyl)-trans-decahydro-2-naphthalenone ethyleneacetal, which was obtained in 
(32-b), was dissolved in 11 0 ml of toluene. 50 ml of formic acid was added to the solution, and the mixture was stirred 
for 1 hour at room temperature. Water was added to the mixture, and the organic phase was separated and rinsed 
with water, a saturated aqueous solution of sodium hydrogencarbonate, and a saturated saline solution, in sequence, 
15 and dried on anhydrous sodium sulfate. The solvent was evaporated to obtain 13 g of pale yellow solid 6-(3,5-difluor- 
ophenyl)-trans-decahydro-2-naphthalenone. 

(32-d) Synthesis of 6-(3,5-difluorophenyl)-trans-decahydronaphthalen-2-ol 

20 [0241] 1 3 g of 6-(3,5-difluorophenyl)-trans-decahydro-2-naphthalenone, which was obtained in (32-c), was dissolved 
in 70 ml of methanol. While cooling the solution to 1 0°C or lower, 2 g of sodium boro hydride was added in small amounts 
to the solution. The mixture was stirred for 1 hour at room temperature. Water was added to the solution, and extraction 
was carried out using ethyl acetate. The extracts were rinsed with water and a saturated saline solution and dried on 
anhydrous sodium sulfate, and the solvent was evaporated to obtain 12 g of pale yellow solid 6-(3,5-difluorophenyl)- 

25 trans-decahydronaphthalen-2-ol. 

(32-e) Synthesis of 2-(3,5-difluorophenyl)-6-ethoxy-trans-decahydronaphthalene 

[0242] To a suspension of 4 g of 60% sodium hydride in 20 ml of DMF, a 60 ml N,N-dimethylformamide (DMF) solution 
30 of 12 g of 6-(3,5-difluorophenyl)-trans-decahydronaphthalen-2-ol, which was obtained in (32-d), was added dropwise 
while the mixture was cooled to 10°C or lower. The temperature was reduced to room temperature, and the mixture 
was stirred for 30 minutes. Thereafter, a 20 ml DMF solution of 11 g of ethyl iodide was added dropwise to the mixture 
while it is cooled to 1 0°C or lower. After heating the mixture at 60°C for 8 hours while stirring, water and ethyl acetate 
were added to the mixture. The organic solution was separated, rinsed with water and a saturated saline solution, and 
35 dried on anhydrous sodium sulfate. Then, the solvent was evaporated, and the residue was purified by silica gel column 
chromatography (hexane) and recrystallized from ethanol to obtain 1 0 g of white solid 2-(3,5-difluorophenyl)-6-ethoxy- 
trans-decahydronaphthalene 

(32-f) Synthesis of 2-(3,5-difluoro-4-iodophenyl)-6-ethoxy-trans-decahydronaphthalene 

40 

[0243] To a 50 ml THF solution of 10 g of 2-(3,5-difluorophenyl)-6-ethoxy-trans-decahydronaphthalene, which was 
obtained in (32-e), the solution being cooled to -70°C, 22 ml of 1 .6 M hexane solution of butyl lithium was added 
dropwise over a period of 5 minutes while maintaining the inner temperature at -50°C or lower. A 40 ml THF solution 
of 8 g of iodine was added dropwise to the mixture over a period of 10 minutes. After generation of heat stopped, the 
45 temperature was raised to room temperature, and water and ethyl acetate were added. The organic phase was sep- 
arated, rinsed with an aqueous solution of sodium hydrogen sulfite, water, a saturated aqueous solution of sodium 
hydrogencarbonate, water, and a saturated saline solution, in sequence, and dried on anhydrous sodium sulfate. The 
solvent was evaporated to obtain 13 g of yellow solid 2-(3,5-drfluoro-4-iodophenyl)-6-ethoxy-trans-decahydronaphtha- 
lene. 

50 

(32-g) Synthesis of 2-ethoxy-6-[3,5-difluoro-4-(3,4-difluorophenyl)phenyl]-trans-decahydronaphthalene 

[0244] 13 g of -(3,5-difluoro-4-iodophenyl)-6-ethoxy-trans-decahydronaphthalene, which was obtained in (32-f), was 
dissolved in 60 ml of toluene. 1 .3 g of tetrakis(tripheny!phosphine)palladium(0) and 30 ml of 2M aqueous solution of 
55 sodium carbonate were added, and a 30 ml ethanol solution of 8 g of 3,4-dif luorophenylboronic acid was further added 
dropwise over a period of 10 minutes. After heating the mixture for 24 hours at 70°C while stirring, the mixture was 
cooled to room temperature, and water was added to the mixture. After extraction was carried out using toluene, the 
organic phase was rinsed with a saline solution and dried on anhydrous magnesium sulfate. After the solvent was 
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evaporated, the residue was purified by silica gel column chromatography (hexane) and recrystallized from ethanol to 
obtain 4 g white crystals of 2-ethoxy-6-[3,5-difluoro-4-(3,4-difluorophenyl)phenyl]-trans-decahydronaphthalene. 
[0245] The following compounds were prepared in the same manner as mentioned above: 

2-vinyl-6-[4-(4-fluorophenyl)phenyl]-trans-decahydronaphthalene, 

2-(trans-1-propenyl)-6-[4-(4-fluorophenyl)phenyl]-trans-decahydronaphthalene, 

2-(3-butenyl)-6-[4-(4-fluorophenyl)phenyl]-trans-decahydronaphthalene, 

2-(trans-3-pentenyl)-6-[4-(4-fluorophenyl)phenyl]-trans-decahydronaphthalene, 

2-ethoxy-6-[4-(4-fluorophenyl)phenyl]-trans-decahydronaphthalene, 

2-vinyl-6-[4-(4-trifluoromethoxyphenyl)phenyl]-trans-decahydronaphthalene. 

Example 33: Synthesis of 3-fluoro-4<yanophenyl 4-(6-vinyl-trans-decahydronaphthalen-2-yl)benzoate 

[0246] 




3) (HOOfefe, H* 




(33-a) Synthesis of 2-(4-bromophenyl)-trans-3,4,4a,5,6,7,8,8a-octahydronaphthalene-6-one ethyleneacetal 

[0247] In a manner similar to that in (1-a), reaction of 17 g of decahydronaphthalen-2,6-dione monoethyleneacetal 
with a Grignard reagent prepared from 4-bromo-1 -iodobenzene, dehydration, and re-acetalization were carried out to 
obtain 24 g of pale yellow solid 2-(4-bromophenyl)-trans-3,4,4a,5,6,7,8,8a-octahydronaphthalene-6-one ethylenea- 
cetal. 

(33-b) Synthesis of 6-(4-bromophenyl)-trans-decahydro-2-naphthalenone ethyleneacetal 

[0248] In a manner similar to that in (1-b), catalytic hydrogenation reduction of 24 g of 6-(4-bromophenyl)-trans- 
1,2,3,4,7, 8,9, 10-octahydro-2-naphthalenone ethyleneacetal, which was obtained in (33-a), was carried out to obtain 
21 g of pale yellow solid 6-(4-bromophenyl)-trans-decahydro-2-naphthalenone ethyleneacetal. 

(33-c) Synthesis of 6-(4-bromophenyl)-trans-decahydro-2-naphthalenone 

[0249] Deacetalization of 21 g of 2-(4-bromophenyl)-trans-3,4,4a,5,6,7 I 8,8a-octahydronaphthalene-6-one ethylene- 
acetal, which was obtained in (33-b), was carried out to obtain 14 g of pale yellow solid 6-(4-bromophenyl)-trans- 
decahydro-2-naphthalenone. 

(33-d) Synthesis of 6-(4-bromophenyl)-trans-decahydronaphthalene-2-carbaldehyde 

[0250] A 70 ml THF solution of 14 g of 6-(4-bromophenyl)-trans-decahydro-2-naphthalenone, which was obtained 
in (33-c), was added dropwise to a Wittig reagent prepared from 1 9 g of methoxymethyltriphenylphosphonium chloride 
and 7 g of potassium t-butoxide in 1 30 ml of TH F, while the mixture was cooled to 1 0°C or lower. The temperature was 
reduced to room temperature. After the mixture was stirred for 4 hours, water and hexane were added. The organic 
phase was separated and rinsed with water, and the solvent was evaporated. The pale yellow solid substance obtained 
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was dissolved in 95 ml of THF. 80 ml of 10% hydrochloric acid was added, and the mixture was heated for 3 hours 
under refluxing. The temperature was reduced to room temperature, and the organic phase was separated. The aque- 
ous phase was extracted with ethyl acetate. Organic phases were combined, rinsed with a saturated aqueous solution 
of sodium hydrogencarbonate, water, and a saturated saline solution, in sequence, and the solvent was evaporated. 
The pale yellow solid substance was dissolved in 90 ml of methanol. While the solution was cooled to 10°C or lower, 
1 0 ml of 1 0% aqueous solution of sodium hydroxide was added to the solution. After stirring for 2 hours, the temperature 
was reduced to room temperature, and the solvent was evaporated. The pale yellow solid substance obtained was 
rinsed with water and recrystallizedfrom a hexane solution to obtain 11 g of pale yellow solid 6-(4-bromophenyl)-trans- 
decahydronaphthalene-2-carbaldehyde. 

(33-e) Synthesis of 2-(4-bromophenyl)-6-vinyl-trans-decahydronaphthalene 

[0251] A 60 ml THF solution of 11 g of 6-(4-bromophenyl)-trans-decahydronaphthalene-2-carbaldehyde, which was 
obtained in (33-d), was added dropwise to a Wittig reagent prepared from 14 g of methyltriphenylphosphonium bromide 
and 5 g of potassium t-butoxide in 90 ml of THF, while the mixture was cooled to 10°C or lower. The temperature was 
reduced to room temperature. After the mixture was stirred for 3 hours, water and hexane were added. The organic 
phase was separated and rinsed with water, and the solvent was evaporated. The residue was purified by silica gel 
column chromatography (hexane) and recrystallized from ethanol to obtain 9 g of white solid 2-(4-bromophenyl)-6-vinyl- 
trans-decahydronaphthalene. 

(33-f) Synthesis of 4-(6-vinyl-trans-decahydronaphthalen-2-yl)benzoic acid 

[0252] To a suspension of 1 g of metal magnesium in 5 ml of THF, a 40 ml THF solution of 9 g of 2-(4-bromophenyl)- 
6-vinyl-trans-decahydronaphthalene was added dropwise to obtain a Grignard reagent. Carbon dioxide was injected 
into the reagent until saturation while cooling the solution to 1 0°C or lower. After the mixture was stirred for 1 hour at 
room temperature, 10% hydrochloric acid was added. Then, the organic phase was separated, rinsed with a saturated 
saline solution, and dried on anhydrous magnesium sulfate. The solvent was evaporated to obtain 8 g of milky-white 
solid 4-(6-vinyl-trans-decahydronaphthalen-2-yl)benzoic acid. 

(33-g) Synthesis of 3-fluoro-4-cyanophenyl 4-(6-vinyl-trans-decahydronaphthalen-2-yl)benzoate 

[0253] 8 g of 4-(6-vinyl-trans-decahydronaphthalen-2-yl)benzoic acid, which was obtained in (33-f), was dissolved 
in 40 ml of dichloromethane. 8 g of thionyl chloride, 0.1 ml of pyridine, and 2 ml of DMF were added to the solution, 
and the mixture was heated for 1 hour under refluxing. After excessive thionyl chloride and solvent were evaporated, 
40 ml of dichloromethane was added, then 4 g of 3-fluoro-4-cyanophenol and 4 g of pyridine were added, and the 
mixture was stirred for 8 hours at room temperature, 10% hydrochloric acid was added, and the organic phase was 
separated and rinsed with a saturated aqueous solution of sodium hydrogencarbonate and a saturated saline solution, 
in sequence, and dried on anhydrous sodium sulfate. After the solvent was evaporated, the residue was purified by 
silica gel chromatography (hexane/ethyl acetate), and recrystallized from ethanol to obtain 5 g white crystals of 3-fluoro- 
4-cyanophenyl 4-(6-vinyl-trans-decahydronaphthalen-2-yl)benzoate. 

[0254] The following compounds were prepared in the same manner as mentioned above: 

4-fluorophenyl 4-(6-vinyl-trans-decahydronaphthalen-2-yl)benzoate, 
4-fluorophenyl 4-[6-(trans-1 -propenyl)-trans-decahydronaphthalen-2-yl]benzoate. 
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Example 34: Synthesis of 2-(3-butenyl)-6-[4-(4-methylphenylethynyl)phenyl]-trans-decahydronaphthalene 
[0255] 



3) Ph 3 P=CHOCH3 

4) HCI 

(34-a) Synthesis of 2-(4-bromophenyl)-6-(3-oxopropyl)-trans-decahydronaphthalene 

[0256] Reaction of 10 g of 6-(4-bromophenyl)-trans-decahydronaphthalene-2-carbaldehyde with a Wittig reagent 
and hydrolyzation with acid were carried out to obtain 7 g pale yellow crystals of 2-(4-bromophenyl)-6-(3-oxopropyl)- 
trans-decahydronaphthalene. 

(34-b) Synthesis of 2-(4-bromophenyl)-6-(3-buteny1)-trans-decahydronaphthalene 

[0257] In a manner similar to that in (2-e), reaction of 7 g of 2-(4-bromophenyl)-6-(3-oxopropyl)-trans-decahydro- 
naphthalene was carried out to obtain 6 g white crystals of 2-(4-bromophenyl)-6-(3-butenyl)-trans-decahydronaphtha- 
lene. 

(34-c) Synthesis of 2-(3-butenyl)-6-[4-(4-methylphenylethynyl)phenyl]-trans-decahydronaphthalene 

[0258] 6 g of 2-(4-bromophenyl)-6-(3-butenyl)-trans-decahydronaphthalene, which was obtained in (34-b), was dis- 
solved in 30 ml of DMR 0.8 g of tetrakis(triphenylphosphine)palladium(0), 0.6 g of copper iodide (I), and 2 g of (4-methyl) 
phenylacetylene were added to the mixture. After heating the mixture for 2 hours at 50°C while stirring, the mixture 
was cooled to room temperature, and 10% hydrochloric acid was added to the mixture. After extraction was carried 
out using toluene, the organic phase was rinsed with a saline solution and dried on anhydrous magnesium sulfate. 
After the solvent was evaporated, the residue was purified by silica gel column chromatography (hexane) and recrys- 
tallized from ethanol to obtain 4 g white crystals of 2-(3-butenyl)-6-[4-(4-methylphenylethynyl)phenyl]-trans-decahy- 
dronaphthalene. 

[0259] The following compounds were prepared in the same manner as mentioned above: 

2-vinyl-6-[4-(4-fluorophenylethynyl)phenyl]-trans-decahydronaphthalene, 

2-(trans-1-propenyl)-6-[4-(4-fluorophenylethynyl)phenyl]-trans-decahydronaphthalene, 

2-(3-butenyl)-6-[4-(4-fluorophenylethynyl)phenyl]-trans-decahydronaphthalene, 

2-(trans-3-pentenyl)-6-[4-(4-fluorophenylethynyl)phenyl]-trans-decahydronaphthalene, 

2-ethoxy-6-[4-(4-fluorophenylethynyl)phenyl]-trans-decahydronaphthalene, 

2-(trans-1-propenyl)-6- [2,3-difluoro-4-{2,3-difluoro-4-methoxyphenyl)phenyl]-trans-decahydronaphthalene, 

2-ethoxy-6-[2,3-difluoro-4-[2,3-difluoro-4-(trans-2-butenyloxy)phenylethynyl]phenyl]-trans-decahydronaphtha- 

lene. 
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Example 35: Synthesis of 6-(4-ethoxy-trans-cyclohexyl)-2-(3,4 1 5-trifluorophenyl)-trans-decahydronaphthalene 
[0260] 



F 




(35-a) Synthesis of A-^-CS^.S-trifluorophenyO-trans-S^^a.S.ej.S.Sa-octahyclronaphthalen-e-yllcyciohexanone 
ethyleneaceta! 

[0261] Inamannersimilartothatin(l-a), reaction of 15 gof 4-(6-oxo-trans-octahydronaphthalen-2-yl)cyclohexanone 
monoethyleneacetal with a Grignard reagent prepared from 3,4,5-trifluoro-1 -bromobenzene, dehydration, and re-ace- 
talization were carried out to obtain 1 8 g of pale yellow solid 4-[2-(3,4 ) 5-trifluorophenyl)-trans-3 1 4,4a,5,6,7,8,8a-octahy- 
dronaphthalen-6-yl]cyclohexanone ethyleneacetal. 

(35-b) Synthesis of 4-[6-(3,4,5-trifluorophenyl)-trans-decahydronaphthalen-2-yl]cyclohexanone monoethyleneaceta 

[0262] In a manner similar to that in (1-b), catalytic hydrogenation reduction of 18 g of 4-[2-(3,4,5-trifluorophenyl)- 
trans-S^^a^.e^.S^a-octahydronaphthalen-S-ylJcyclohexanone ethyleneacetal, which was obtained in (35-a), was 
carried out to obtain 16 g of pale yellow solid 4-[6-(3,4 j 5-trifluorophenyl)-trans-decahydronaphthalen-2-yl]cyclohex- 
anone monoethyleneacetal. 

(35-c) Synthesis of 4-[6-(3,4,5-trifluorophenyl)-trans-decahydronaphthalen-2-yl]cyclohexanone 

[0263] Deacetalization of 16 g of 4-[6-(3,4,5-trifluorophenyl)-trans-decahydronaphthalen-2-yl]cyclohexanone mo- 
noethyleneacetal, which was obtained in (35-b), was carried out to obtain 11 g of pale yellow solid 4-[6-(3,4,5-trifiuor- 
ophenyl)-trans-decahydronaphthalen-2-yl]cyclohexanone. 

(4-d) Synthesis of 2-(4-hydroxy-trans-cyclohexyl)-6-(3,4,5-trifluorophenyl)-trans-decahydronaphthalene 

[0264] Reduction of 11 g of 4-[6-(3,4,5-trifluorophenyl)-trans-decahydronaphthalen-2-yl]cyclohexanone, which was 
obtained in (35-c), was carried out to obtain 7 g of pale yellow solid 2-(4- hydro xy-trans-cyclohexyl)-6- (3,4, 5-trifluor- 
ophenyl)-trans-decahydronaphthalene. 

(35-e) Synthesis of 6-(4-ethoxy-trans-cyclohexyl)-2-(3,4,5-trifluorophenyl)-trans-decahydronaphthalene 

[0265] Etherification of 7 g of 2-(4-hydroxy-trans-cyclohexyl)-6-(3,4,5-trifluorophenyl)-trans-decahydronaphthalene, 
which was obtained in (35-d), was carried out to obtain 3 g of white solid 6-(4-ethoxy-trans-cyclohexyl)-2-(3,4 1 5-trif- 
luorophenyl)-trans-decahydronaphthalene. 

[0266] The following compounds were prepared in the same manner as mentioned above: 

6-(4-ethoxy-trans-cyclohexyl)-2- (4-fluorophenyl)-trans-decahydronaphthalene, 
6-(4-ethoxy-trans-cyclohexyl)-2-(4-trifluoromethoxyphenyl)-trans-decahydronaphthalene. 
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Example 36: Synthesis of 3,5-difluoro-4-cyanophenyl trans-4-(6-propyl-trans-decahydronaphthalen-2-yl) 
cyclohexanecarboxylate 

[0267] 




F 



(36-a) Synthesis of trans-4-(6-propyl-trans-decahydronaphthalen-2-yl)cyclohexanecarbaldehyde 

[0268] Reaction of 10 g of 4-(6-propyl-trans-decahydronaphthalen-2-yl)cyclohexanone with a Wittig reagent was 
carried out to obtain 8 g pale yellow crystals of trans-4-(6-propyl-trans-decahydronaphthalen-2-yl)cyclohexanecarbal- 
dehyde. 

(36-b) Synthesis of trans-4-(6-propyl-trans-decahydronaphthalen-2-yl) cyclohexanecarboxylic acid 

[0269] 8 g of trans-4-(6-propyl-trans-decahydronaphthalen-2-yl)cyclohexanecarbaldehyde, which was obtained in 
(36-a), was added dropwise to a 30 ml aqueous solution of 8 g of concentrated sulfuric acid and 3 g of potassium 
permanganate while the mixture was cooled to 10°C or lower. After stirring the mixture for 30 minutes at room tem- 
perature, water and ethyl acetate were added. The organic phase was separated and rinsed with water, a saturated 
aqueous solution of sodium hydrogencarbonate, water, and a saturated saline solution, in sequence. After the organic 
phase was dried on anhydrous sodium sulfate, the solvent was evaporated. The residue was recrystallized from a 
hexane solution to obtain 3 g white solid trans-4-(6-propyl-trans-decahydronaphthalen-2-yl)cyclohexanecarboxylic ac- 
id. 

(36-c) Synthesis of 4-cyano-3,5-difluorophenyl trans-4-(6-propyl-trans-decahydronaphthalen-2-yl) 
cyclohexanecarboxylate 

[0270] Esterification reaction of 3 g of trans-4-(6-propyl-trans-decahydronaphthalen-2-yl)cyclohexanecarboxylic ac- 
id, which was obtained in (36-b), with 3,5-difluoro-4-cyanophenol was carried out to obtain 2 g white crystals of 4-cyano- 
3,5-difluorophenyl trans-4-(6-propyl-trans-decahydronaphthalen-2-yl)cyclohexanecarboxylate. 
[0271] The following compounds were prepared in the same manner as mentioned above: 

4-fluorophenyl 6-(trans-4-methylcyclohexyl)-trans-decahydronaphthalenecarboxylate, 
4-fluorophenyl 6-(trans-4-ethylcyclohexyl)-trans-decahydronaphthalenecarboxylate, 

3,5-difluoro-4-(trans-2-butenyloxy)phenyl trans-4-[6-(trans-3-pentenyl)-trans-decahydronaphthalen-2-yl] cy- 
clohexanecarboxylate. 
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Example 37: Synthesis of 6-(trans-4-propylcyclohexyl)-2-(1 ,2-difluoronaphthalen-6-yl)-trans-decahydronaphthalene 
[0272] 




(37-a) Synthesis of 6-(1 ^-difluoronaphthalen-e-yO^-ttrans^-propylcyclohexyO-trans-S^^a.S, 6,7,8,8a- 



[0273] In a manner similar to that in (1 -a), reaction of 7 g of 6-(trans-4-propylcyclohexyl)-trans-decahydronaphthalene 
with a Grignard reagent prepared from 1 ,2-difluoro-6-bromonaphthalene and dehydration were carried out to obtain 9 
g of pale yellow solid 6-(1 ^-difluoronaphthalen-S-yO^^trans-^propylcyclohexyO-trans-S^^a.S.ey.S.Sa-octahydro- 
naphthalene. 

(37-b) Synthesis of 6-(trans-4-propylcyclohexyl)-2-(1 } 2-difluoronaphthalen-6-yl)-decahydronaphthalene 

[0274] In a manner similar to that in (1-b), catalytic hydrogenation reduction of 9 g of 6-(1 ,2-difluoronaphthalen-6-yl)- 
2-(trans-4-propylcyclohexyl)-trans-3,4,4a J 5,6,7,8,8a-octahydronaphthalene, which was obtained in (37-a), was carried 
out to obtain a 7 g cis/trans mixture of pale yellow solid 6-(trans-4-propylcyclohexyl)-2-(1 ,2-difluoronaphthalen-6-yl) - 
decahydronaphthalene. 

(37-c) Isomerization of 6-(trans-4-propylcyclohexyl)-2-(1 ,2-difluoronaphthalen-6-yl)-decahydronaphthalene 

[0275] 7g cis/trans mixture of 6-(trans-4-propylcyclohexyl)-2-(1 ,2-difluoronaphthalen-6-yl)-decahydronaphthalene, 
which was obtained in (37-b), was dissolved in 40 ml of DMR While the solution was cooled to 0°C, 2 g of potassium 
t-butoxide was added to the solution, and the mixture was stirred for 2 hours. After water and hexane were added to 
the mixture, the organic phase was separated and rinsed with water and a saturated saline solution, in sequence, and 
dried on anhydrous magnesium sulfate. Then, the solvent was evaporated. The residue was purified by silica gel 
column chromatography (hexane) and recrystallized from ethanol to obtain 3 g of white solid 6-(trans-4-propylcy- 
clohexyl)-2-(1 ,2-difluoronaphthalen-6-yl)-decahydronaphthalene. 

[0276] The following compounds were prepared in the same manner as mentioned above: 

6-(trans-4-methylcyclohexyl)-2-(2-fluoronaphthalen-6>yl)-trans-decahydronaphthalene, 

6-(trans-4-ethylcyclohexyl)-2-(2-fluoronaphthalen-6-yl)-trans-decahydronaphthalene, 

6-(trans-4-propylcyclohexyl)-2-(2-fluoronaphthalen>6-yl)-trans-decahydronaphthalene. 

Example 38: Preparation of Liquid Crystal Composition (1) 

[0277] The versatile host liquid crystal (H-A): 
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o 



-F 50% 



(H-A) 



was prepared. This host liquid crystal (H-A) exhibits a nematic phase at 116.7°C or less, and its melting point is 11 °C. 
The physical property values at 20°C of the threshold voltage (Vth) of a TN cell (cell thickness: 6 u.m) prepared using 
this composition were as shown below. 

Threshold voltage (Vth): 2.14 V 
Dielectric anisotropy (Ae): 4.8 
Birefringence (An): 0.090 

[0278] Next, when a liquid crystal composition (H-1) was prepared comprised of 80% of this host liquid crystal (H- 
A) and 20% of compound (I-3): 




(1-3) 



of the present invention obtained in Example 1 , the upper limit temperature of the nematic phase was 88.7°C, which 
was slightly lower than that of the host liquid crystal (H-A). This composition was not observed to exhibit crystal pre- 
cipitation or phase separation even when allowed to stand for 1 month or more at 0°C, indicating that compound (I-3) 
of the present invention has excellent co-solubility with versatile liquid crystal. Next, when its melting point was meas- 
ured by cooling to -60°C and crystallizing, it was determined to be +13°C, which is roughly equal to that of the host 
liquid crystal (H-A). Next, when a liquid crystal device was prepared in the same manner using this composition and 
its physical property values were measured, the following results were obtained. 



T N _,: 88.7°C 
T^ N : 13*C 

Threshold voltage (Vth): 1 .69 V 
Dielectric anisotropy (Ae): 5.7 
Response time (tr = xd): 31 .0 msec 
Birefringence (An): 0.080 



[0279] Thus, by adding 20% of the compound of (1-3) of the present invention to host liquid crystal (H-A), its threshold 
voltage (Vth) was able to be lowered 0.45 V while suppressing the drop in nematic phase upper limit temperature (T N-1 ) 
to 28°C. Moreover, the increase in its response time was able to be held to less than 6 msec. In addition, the melting 
point determined by cooling and crystallizing was 13°C, which was only slightly different from that of the host liquid 
crystal (H-A), indicating that (I-3) dissolves easily in the host liquid crystal. In addition, the nematic phase upper limit 
temperature of (I-3) alone as extrapolated from the nematic phase upper limit temperature (T N .|) of (H-1) was -23°C. 
[0280] Next, although the voltage holding rates of this element at room temperature and 80°C were measured, both 
were extremely favorable, indicating that this element can be adequately used for active matrix driving. 



(Comparative Example 1 ) 



[0281] Comparative liquid crystal composition (HR-1 ) was prepared comprised of 20% of cyclohexylbenzene deriv- 
ative (R-1): 
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F 
F 

used in place of (I-3) in Example 1 , and 80% of host liquid crystal (H-A). The nematic phase upper limit temperature 
(T N .|) of this composition decreased considerably to 70°C. The nematic phase upper limit temperature of (R-1) alone 
as extrapolated from this was -100°C or below. Thus, liquid crystallinity is considerably lower than (I-3). 
[0282] The physical property values of this composition along with the photoelectric property values of an element 
prepared in the same manner are as shown below. 



Threshold voltage (Vth): 1 .58 V 
Dielectric anisotropy (Ae) : 5.6 
Response time (tr = td): 30.0 msec 
Birefringence (An): 0.080 



[0283] Thus, in comparison with (H-1), which is a composition containing the compound of (l-3) pertaining to the 
present invention, not only is the nematic phase upper limit temperature (T N _,) nearly 20°C lower, but the threshold 
voltage (Vth) is only decreased by about 0.1 V, and response time is essentially unchanged. 



Example 39: Preparation of Liquid Crystal Composition (2) 



[0284] Liquid crystal composition (H-2) was prepared comprised of 20 wt% of (1-1 8) in Table 3, which is a compound 
of the present invention: 



n-CsH 




(MB) 



and 80 wt% of host liquid crystal (H-A). The physical property values of (H-2) and the photoelectric characteristic values 
of a liquid crystal device prepared in the same manner using (H-2) were as shown below. 



T N _,: 122.8°C 
T C -n: 2«C 

Threshold voltage (Vth): 1 .97 V 
Dielectric anisotropy (Ae): 4.8 
Response time (tr = Td): 41 .3 msec 
Birefringence (An): 0.088 



[0285] Thus, by adding 20% of (1-1 8), the nematic phase upper limit temperature {T N .<\) was increased 6.1 °C, melting 
point (T C . N ) was lowered 9°C, and nematic phase temperature range was increased 15.1°C. Moreover, threshold 
voltage (Vth) was also able to be decreased 0.17 V. In addition, although this (H-2) was allowed to stand for 2 hours 
at -20°C, crystal precipitation or phase separation was not observed. 

[0286] Next, although the voltage holding rates of this element at room temperature and 80°C were measured, both 
were extremely favorable, indicating that this element can be adequately used for active matrix driving. 



(Comparative Example 2) 



[0287] A comparative liquid crystal composition (HR-2) was prepared comprised of 20 wt% of phenylbicyclohexane 
derivative (R-2): 



127 



EP 1 108 700 A1 



which, although having a similar structure to (1-18), the trans-decahydronaphthalene group is substituted with a cy- 
clohexane-4,4'-diyl group, and 80 wt% of host liquid crystal (H-A). The physical property values of this composition 
along with the photoelectric characteristic values of an element prepared in the same manner are as shown below. 

T N .,: 111.0°C 
Tc N : +25°C 

Threshold voltage (Vth): 2.00 V 
Dielectric anisotropy (Ae): 5.9 
Response time (ir = xd) : 37.8 msec 
Birefringence (An): 0.087 

[0288] Thus, in comparison with the case of (H-2), the nematic phase upper limit temperature (T N _,) dropped by 
nearly 11 8°C, and the threshold voltage (Vth) conversely became 0.03 V higher than (H-2) pertaining to the present 
invention. 

[0289] Moreover, melting point also rose 1 3°C higher than the host liquid crystal, indicating that the solubility of the 
compound of (R-2) relative to the host liquid crystal is not that good. 

[0290] As has been described above, it was determined that the compound of (1-18) of the present invention has 
effects that are superior to those of compounds of the prior art in terms of preparing a liquid crystal composition that 
has a wide temperature range, low threshold voltage and allows high-speed response. 

Example 40: Preparation of Liquid Crystal Composition (3) 

[0291] Versatile n type host liquid crystal (H-B): 

n-CgHr-^^— CCV-^^-OCjHs 16.7% 

rvCaHy— CXV- O-0-C4H9 16.7% 

n-C 4 Hg— COz— OCH3 1 6.7% 

n-C 4 Hg— <^>— CCV-^^-OC^s 16.7% (M) 

r»-C s H 11 — ^ y-COr-^^— QCH 3 16.7% 

n-CsHii— ^ y—COz— ^^-QCzHs 1 6.7% 

was prepared. This (H-B) exhibits a nematic phase at 72.5°C or less, and its melting point is 1 7°C. The physical property 
values of this composition were as shown below. 
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Dielectric anisotropy (Ae): -1 .3 
Birefringence (An): 0.085 

[0292] A liquid crystal composition (H-3) was prepared comprised of 80% of host liquid crystal (H-B) and 20% of 
compound (1-9): 



obtained in Example 10. Its physical property values and photoelectric characteristic values measured with a liquid 
crystal device prepared in the same manner were as shown below. 

Nematic phase upper limit temperature (T N .|) : 76.5°C 
Dielectric anisotropy (Ae) : 3.2 
Threshold voltage (Vth): 2.30 V 
Response time (%) : 40.0 msec 
Birefringence (An): 0.085 

[0293] Thus, although the threshold voltage (Vth) is a little higher as compared with (H-B), the nematic phase upper 
limit temperature is more than 10°C higher, and response is also improved, although only slightly. In addition, although 
this (H-3) was allowed to stand for 2 weeks at -20°C, liquid crystal precipitation or phase separation was not observed. 

(Comparative Example 3) 



[0294] Nematic liquid crystal composition (H-R3) was prepared by adding 20% of 3-f luoro-4-cyanobenzene derivative 
(R-3): 



having a structure in place of (I-9) in Example 40 in which the trans-decahydronaphthalene group is substituted with 
a cyclohexylene group, to (H-B). The physical property values of this composition along with the photoelectric charac- 
teristic values of an element prepared in the same manner are as shown below. 

Nematic phase upper limit temperature (T N .j): 58.5°C 
Dielectric anisotropy (Ae): 3.6 
Threshold voltage (Vth): 2.2 V 
Response time (r): 36.0 msec 
Birefringence (An): 0.084 

[0295] It can be seen that Ae of (H-R3) has increased and Vth has been decreased more effectively. In addition, the 
response is also faster than (H-B). However, T N _, has decreased by nearly 20°C as compared with (H-3). Thus, it can 
be seen that it is difficult to prepare a liquid crystal composition having both low voltage driving and a wide temperature 
range with a phenylcyclohexane derivative like (R-3). 

Example 41 : Preparation of Liquid Crystal Composition (4) 

[0296] Liquid crystal composition (H-4) was prepared comprised of 80 wt% of (H-A) and 20 wt% of compound (I-23) 
of the present invention obtained in Example 22: 




F 
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(I-23) 

The T N .| of this composition was 116.4°C. Although this (H-4) was allowed to stand for 4 weeks at -20°C, crystal 
precipitation or phase separation was not observed. In addition, when this composition was crystallized by allowing to 
stand after cooling to -60°C followed by measurement of T C . N , it was found to be -3°C, indicating that it can be made 
10 to be significantly lower than (H-A), and that (I-23) dissolves easily in the host liquid crystal. 

[0297] Next, (H-4) was filled into a TN cell having a cell thickness of 6,0 u.m to prepare a liquid crystal device. Meas- 
urement of its photoelectric characteristics at 20°C yielded the values indicated below. 

Threshold voltage (Vth): 2.31 V 
15 Response time (t): 27.4 msec 

Sharpness (y): 1 .29 
Dielectric anisotropy (Ae): 3.2 
Birefringence (An): 0.081 

20 [0298] The value of An was able to be lowered while holding the decrease in T N ., to 4°C by adding 20 wt% of (I-23). 
In addition, there are hardly any changes in Vth and y, and the increase in T was able to be held to roughly 5 msec. 
[0299] In addition, although the voltage holding rates of this element at room temperature and 80°C were measured, 
both were extremely favorable, indicating that this element can be adequately used for active matrix driving. 

25 (Comparative Example 4) 

[0300] Nematic liquid crystal composition (H-R4) was prepared by adding the same amount (20 wt%) of compound 
(R-4): 

30 

35 jn place of (I-23) in Example 41 , which although having a similar structure, has a trans-1 ,4-cyclohexylene group for 
the ring structure that composes the core, to (H-A). A liquid crystal device was prepared in the same manner, and the 
photoelectric characteristic values of this composition were as shown below. 

Nematic phase upper limit temperature (T N _,) : 102.8°C 
40 Melting point (Tq_ n ) : - 

Threshold voltage (Vth): 2.29 V 

Response time (r): 22.4 msec 

Sharpness (y): 1 .21 

Dielectric anisotropy (Ae): 3.6 
45 Birefringence (An): 0.089 

[0301] (H-R4) has a lower value of T N ., than (H-4) and a narrower nematic phase temperature range. The An of (H- 
R4) is larger than (H-4), Ae, Vth and y are essentially no different from (H-4), and response is better than (H-4). 

50 Example 42: Preparation of Liquid Crystal Composition (5) 

[0302] Liquid crystal composition (M) was prepared composed of the components listed below. 

4 wt% of 4-ethoxy-1-(trans-4-propylcyclohexyl)benzene 
55 3 wt% of trans-4-pentylcyclohexylcarboxylate-4-methylphenyl 

3 wt% of trans-4-propylcyclohexanecarboxytate-4-ethoxyphenyl 
3 wt% of trans-4-(4-methylphenyl)-trans-4'-vinylbicyclohexane 
3 wt% of trans-4-butyl-trans-4'-propylbicyclohexane 
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4 Wt% Of 




3 wt% of 




4 wt% of 




3 wt% of 


5 


3 wt% of 




4 wt% of 




3 wt% of 




3 wt% of 




4 wt% of 


10 


3 wt% of 




3 wt% of 




4 wt% of 




3 wt% of 




3 wt% of 


15 


4 wt% of 




3 wt% of 




3 wt% of 




3 wt% of 




4 wt% of 


20 


4 wt% of 




3 wt% of 




3 wt% of 




4 wt% of 




3 wt% of 


25 


3 wt% of 



[0303] TheTfg^ of this (M) was 75.0°C, and An was 0.142. Liquid crystal composition (M-l) was prepared comprised 
of 3% of (1-10): 



30 



35 



n-CoH 




(M0) 



40 



45 



obtained in Example 9, 3% of (1-9): 



obtained in Example 10, and 4% of (I-3): 




QV_ CN (l . 9) 



50 




obtained in Example 1 . The T N _^ of this (M-l) was 70.4°C, and An was 0.136. 
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Industrial Applicability 

[0304] The novel decahydronaphthalene derivative of the present invention can be produced industrially extremely 
easily as shown in the examples, and by adding a small amount to a base liquid crystal, it is possible to have effects 
5 that expand the nematic phase temperature range, thereby improving its various characteristics as a nematic liquid 
crystal. Moreover, the novel decahydronaphthalene derivative of the present invention also has superior co-solubility 
with base liquid crystals generally used at present. Thus, it is suitable for various types of liquid crystal devices requiring 
a wide operating temperature range, and is extremely useful as a liquid crystal material. 

10 

Claims 

1 . A composition represented by general formula (I): 

15 
20 

(wherein, R and Z may be substituted with a halogen and represent alkyl groups or alkoxy groups having 1-16 
carbon atoms, alkenyl groups having 2-1 6 carbon atoms, alkenyloxy groups having 3-1 6 carbon atoms, alkyl groups 
having 1-12 carbon atoms substituted with an alkoxy group having 1-10 carbon atoms, hydrogen atoms, fluorine 
atoms, chlorine atoms, trifluoromethoxy groups, difluoromethoxy groups, trifluoromethyl groups, 3,3,3-trifluor- 

25 oethoxy groups, cyano groups, cyanato groups, hydroxy groups or carboxy groups, m and n may be the same or 

different and respectively and independently represent an integer of 0-2, m+n<3, L and M may be the same or 
different and respectively and independently represent -CH 2 CH 2 -, -CH(CH 3 ) CH 2 -, -CH 2 CH (CH 3 ) -, -CH 2 0-, 
-OCH 2 -, -CF 2 0-, -OCF 2 -, -COO-, -OCO-, -CH-CH-, -CF=CF-, -C^C-, -0(CH 2 ) 3 -, -(CH 2 ) 3 0-, -(CH 2 ) 4 - or a single 
bond, rings A and B when present may be the same or different and respectively and independently represent a 

30 trans-1 ,4-cyclohexylene group in which one CH 2 group or more than one non-adjacent CH 2 groups in the group 

may be replaced by -O- or -S-, a 1 ,4-phenylene group in which one CH 2 group or more than one non-adjacent 
CH 2 groups in the group may be replaced by -N=, a 1 ,4-cyclohexenylene group, 1 ,4-bicyclo(2,2,2)octylene group, 
piperidine-1 ,4-diyl group, naphthalene-2,6-diyl group, trans-decahydronaphthalene-trans-2,6-diyl group or 
1 ,2,3,4-tetrahydronaphthalene-2,6-diyl group, and although these may be substituted with a cyano group or hal- 

35 ogen, in the case m or n represents 2, at least one of the two L or M present represents a single bond; provided 

that the following cases are excluded: 

i. case in which m and n represent 0, R represents a non-substituted alkyl group, and Z represents a non- 
substituted alkyl group or cyano group; 
40 jj. case in which either m or n represents 1 , the other of m or n represents 0, ring A or ring B when present 

represents a 1 ,4-cyclohexylene group, L or M when present represents a single bond, R or Z bonded to a 
decahydronaphthalene ring represents a non-substituted alkyl group, and R or Z bonded to a 1 ,4-cyclohexy- 
lene group represents a non-substituted alkyl group, alkoxy group or alkenyloxy group; 

iii. case in which either m or n represents 1, the other m or n represents 0, ring A or ring B when present 
45 represents a 1 ,4-cyclohexylene group, L when present represents -OCO- or M when present represents 

-COO-, R or Z bonded to a decahydronaphthalene ring represents a non-substituted alkyl group, and R or Z 
bonded to a 1 ,4-cyclohexylene group represents a non-substituted alkyl group or cyano group; 

iv. case in which either m or n represents 1 , the other morn represents 0, ring A or ring B when present 
represents a non-substituted 1 ,4-phenylene group, L when present represents -OCO- or M when present 

so represents -COO-, L or M when present represents a single bond, R or Z bonded to a decahydronaphthalene 

ring represents an alkyl group, and R or Z bonded to a 1 ,4-phenylene group represents a non-substituted alkyl 
group, alkoxy group or cyano group; 

v. case in which either m or n represents 1 , the other m or n represents 0, ring A or ring B when present 
represent a non-substituted 1 ,4-phenylene group, L or M when present represents a single bond, R or Z bonded 

55 to a decahydronaphthalene ring represents a non-substituted alkoxy group, and R or Z bonded to a 1 ,4-phe- 

nylene group represents a non-substituted alkyl group; 

vi. case in which either m or n represents 1 , the other morn represents 0, ring A or ring B when present 
represents a trans-decahydronaphthalene-trans-2,6-diyl group, L when present represents -OCO-, M when 
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present represents -COO- or L or M when present represent a single bond, and R and Z represent non- 
substituted alkoxy groups; 

vii. case in which either m or n represents 1 , the other m or n represents 0, ring A or ring B when present 
represents a non-substituted naphthalene-2,6-diyl group, L when present represents -OCO- or M when present 
represents -COO-, R or Z bonded to a decahydronaphthalene ring represents a non-substituted alkyl group, 
and R or Z bonded to a naphthalene-2,6-diyl group represents a non-substituted alkyl group, bromine atom 
orcyano group, or the case in which R or Z bonded to a decahydronaphthalene ring represents a non-substi- 
tuted alkoxy group, and R or Z bonded to a naphthalene-2,6-diyl group represents a non-substituted alkyl 
group orcyano group; 

viii. case in which n represents 2, m represents 0, R represents a non-substituted alkyl group, M when present 
adjacent to a decahydronaphthalene ring represents -COO-, at least one of rings B present represents a non- 
substituted 1 ,4-phenylene group, and Z represents a non-substituted alkyl group or bromine atom, or the case 
in which at least one of rings B present represents a pyrimidine-2,5-diyl group, and Z represents a non-sub- 
stituted alkyl group, alkoxy group or cyano group; 

ix. case in which m and n represent 1 , ring A represents a trans-decahydronaphthalene-trans-2,6-diyl group 
or a 1 ,4-cyclohexylene group, ring B represents a non-substituted 1 ,4-phenylene group or 1 ,4-cyclohexylene 
group, L represents a single bond, M represents -COO-, -OCO-, -CH 2 0- or -OCH 2 -, and R and Z represent 
non -substituted alkyl groups; and, 

applying similarly to compounds equivalent to the above using combinations of the abbreviations). 

2. A compound according to claim 1 wherein, ring A and ring B when present respectively and independently represent 
a 1 ,4-phenylene group, naphthalene-2,6-diyl group, 1 ,2,3,4-tetrahydronaphthalene-2,6-diyl group, trans-1 ,4-cy- 
clohexylene group or decahydronaphthalene-2,6-diyl group that may be substituted with fluorine atom(s). 

3. A compound according to claim 1 wherein, ring A or ring B when present respectively and independently represent 
a 1 ,4-phenylene group or trans-1 ,4-cyclohexylene group that may be substituted with fluorine atom(s). 

4. A compound according to claim 1 wherein, L and M when present represent -CH 2 CH 2 -, -CH 2 0-, -OCH 2 -, -CF 2 0-, 
-OCF 2 -, -COO-, -OCO-, -CF=CF- or a single bond. 

5. A compound according to claim 1 wherein, L or M represents a single bond. 

6. A compound according to claim 1 wherein, L and M represent single bonds. 

7. A compound according to claim 1 wherein, 1 < m + n < 2. 

8. A compound according to claim 1 wherein, R represents an alkyl group, alkoxy group, alkenyl group or alkenyloxy 
group having 1-1 2 carbon atoms. 

9. A compound according to claim 1 wherein, Z represents a halogen atom or an alkyl group, alkoxy group, alkenyl 
group, alkenyloxy group orcyano group having 1-12 carbon atoms. 

10. A compound according to claim 1 wherein, R represents an alkyl group or alkenyl group having 1-12 carbon atoms, 
m represents 1 , n represents 1 , ring A represents a trans-1 ,4-cyclohexylene group, ring B represents a 3-fluoro- 
1,4-phenylene group or 3, 5-difluoro-1 ,4-phenylene group, L and M represent single bonds, and Z represents a 
fluorine atom, chlorine atom, trifluoromethoxy group, difluoromethoxy group, trifluoromethyl group, 3,3,3-trifluor- 
oethoxy group orcyano group. 

1 1 . A compound according to claim 1 wherein, R represents an alkyl group or alkenyl group having 1-12 carbon atoms, 
m represents 0, n represents 1, ring B represents a 3-fluoro-1 ,4-phenylene group or 3,5-difluoro-1 ,4-phenylene 
group, M represents a single bond and Z represents a fluorine atom, chlorine atom, trifluoromethoxy group, dif- 
luoromethoxy group, trifluoromethyl group, 3,3,3-trifluoroethoxy group orcyano group. 

12. A compound according to claim 1 wherein, R and Z represent alkyl groups or alkenyl groups having 1-12 carbon 
atoms, m and n represent 1 , rings A and B represent 1 ,4-phenylene groups or trans-1 ,4-cyclohexylene groups, 
and L and M represent single bonds. 
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13. A compound according to claim 1 wherein, R and Z represent alkyl groups or alkenyl groups having 1-12 carbon 
atoms, at least one of R or Z represents an alkenyl group, m represents 1 , n represents 0, rings A and B represent 
1 ,4-phenylene groups or trans-1 ,4-cyclohexylene groups, and L represents a single bond. 

14. A compound represented by general formula (II): 



00 



(wherein, R 4 represents an alkyl group, alkoxy group, alkenyl group, alkenyloxy group or alkoxyalkyl group, L 1 
represents -CH 2 CH 2 -, -CH (CH 3 ) CH 2 -, -CH 2 CH (CH 3 ) -, -CH 2 0-, -OCH 2 -, -CF 2 0-, -OCF 2 -, -COO-, -OCO-, 
-CH=CH-, -CF=CF-, -C=C-, -0(CH 2 ) 3 -, -(CH 2 ) 3 0-, -(CH 2 ) 4 - or a single bond, R 4 represents an alkenyl group, 
alkenyloxy group or alkoxyalkyl group when L 1 represents a single bond, ring A and m are the same as defined 
in general formula (I), and the decahydronaphthalene ring has a trans form). 

15. A production method of general formula (II) according to claim 14 including: reducing a compound represented by 
general formula (ll-A): 



(wherein, R 4 is the same as previously defined in general formula (II), ring E represents a 1 ,4-phenylene group or 
trans-1 ,4-cyclohexylene group, L and m are the same as previously defined in general formula (I), and the dec- 
ahydronaphthalene ring has a trans form), and oxidizing the hydroxyl group as necessary. 

16. A compound represented by general formula (V-1) or general formula (V-2): 



U 




U 2 (V-1) 



(V-2) 



(wherein, U 1 and U 2 respectively and independently represent an oxygen atom or the following structure: 

(wherein, k represents an integer from 1 to 7), L is the same as previously defined in general formula (I), and the 
decahydronaphthalene ring has a trans form). 

17. A production method of general formula (V-1) or general formula (V-2) according to claim 16 including: converting 
a compound represented by general formula (V-1 A) or general formula (V-2A): 



(CHjJk y(^y=0 (V-1A) 
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(wherein, k is the same as previously defined in general formula (V-1 ) or general formula (V-2), and L is the same 
as previously defined in general formula (I)) into an enamine using a secondary amine, and reacting it with methyl 
vinyl ketone to obtain a compound represented by general formula (V-1B) or general formula (V-2B) 




(wherein, k is the same as previously defined in general formula (V-1 ) or general formula (V-2), and L is the same 
as previously defined in general formula (I)) followed by reductive hydrogenation. 

18. A production method of general formula (V-1) according to claim 16 including: reducing a compound represented 
by formula (V-1C): 




OH (V-1C) 



oxidizing the hydroxyl groups as necessary, and protecting the carbonyl groups as necessary. 

19. A production method of general formula (V-2) according to claim 16 including: reducing a compound represented 
by general formula (V-2C): 




(V-2C) 



(wherein, although ringG represents a cyclohexane ring or benzene ring, a single bond(s) of thecyclohexane ring 
may be replaced by double bond(s), and although rings F and H respectively and independently represent the 
following structures: 



u "=0 H0 -0 



(wherein, U 1 is the same as previously defined in general formula (V-1) or general formula (V-2)) s a single bond 
(s) of the cyclohexane ring may be replaced by double bond(s)), oxidizing the hydroxyl group as necessary, and 
further protecting the carbonyl group as necessary. 

20. A production method of general formula (V-la): 




(wherein, k is the same as previously defined in general formula (V-1) or general formula (V-2)), which is one of 
the structures of general formula (V-1 ) according to claim 1 6, including monoacetalation of a compound represented 
by general formula (V-1D): 
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21. A liquid crystal composition containing a compound according to any of claims 1 through 13. 

22. A liquid crystal device having for its constituent feature the liquid crystal composition according to claim 14. 

23. An active matrix drive, liquid crystal device that uses the liquid crystal composition according to claim 14. 

24. A super twisted nematic liquid crystal device that uses the liquid crystal composition according to claim 14. 
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